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„ The Enghis Tranſlators Preface. _ 


_ promulgatots-of new: doctrines, and produca 
 controyethfies which are always of advantage to 


n 4x 


in 1 neu light. The paffions m8 öden fi 


terfere. A deſire of victorm, or heparan — 
frequently produces an obſtinate adherence to 
the tenets we have maintained; and even where 


this docs not happen, there is a degree of indo- 
lence in avoiding new and laborious-inveſtiga- 


tions, and an impatience of doubt, from which 
perhaps no mind is free, that induce us to 


adapt the facts to our hypotheſes, rather than 


_ einploy that time and exertion, which Wöbld 


probably: exhibit the true. laws of bstura! ap- 
es. Theſe are difficultzes which abke 
oppoſe both innovation and improvement; and 


would greatly retard the progreſs of ſcience, 
if Gimilar-maotives; did not give activity to tha 


tr Tbe opponents in this method of in- 
veſtigation,” mutual enlighten each other; 


and Whether perſonal ennviction be produced 
or not, yet ſociety at large is highüy benefited 


by their obſervations and diſeoveries. The 
received doctrinet either become eſtabliſhed 
with greater firmneſs; to give 


eg pub ee ick ere deter bana! 
$56; 3 e 40 tie qe ig e W 

eee ee dhe public-is e- 
* and deductions 


relating 


The Euglid Tranflator's Preface: vw 


2 to à contrdverſy, on a ſubject of the 
moſt extenſive importance. The parts of all 
bodies: tend to approach each other, and this 
tendeney would end in abſolute repoſe, if it 
were not eounteracted by ſome other energies, 
In the unlimited regions of ſpace, as far as 
obſervation can reach, or imagmary comjecture 
extend itſelf, we perceive that a foret of pro- 
jection is oppoſed to that attraction; which 
would otherwiſe bring numderleſs worlds inte 
one immenſe maſs. In our planetary ſyſtem 


we find, that the revolutions produced by the 


compoſition of the gravitating and projectile 
forets, cauſe certain regular changes of heat 
or temperature on the globe we inhabit, and 


daubtleſs on the others which fevolve round 


the ſun. The ſcience of chemiſtry, though 
confeſſedly in its infancy, informs us that this 
heat, ur cauſe of temperature, whatever it may 
be, is the great opponent to the cohefive. at- 
| traction, which; if not thus oppoſed, would 
prevent every change among the parts of 


bodies. When heat is communicated to 


bodies, they aſſume the various forms of ex- 
panded ſolidity, fluidity, and elaſtieity. In 
the two laſt ſtates, they combine and ehibit 
thoſe various diſpoſitions to unite of ſeparate, 


vieh haus been referred to * attractions, 


Nl a 3 Called 


vi The En wo TranSator't rg 

called the chemical affinities. - During theſe 
Proceſſes the temperatures are doe 2s in 
conſequence of certain effects, which are all 
rteferable to the general and wonderful proceſs, 
known by the name of combuſtion. It is 
therefore a leading conſideration, and, as, it 
were, the very ſoul of chemiſtry, 10:determine 
Wahat happens when bodies undergo combuſ- 
tion. Whether ſuch bodies as increaſe their 
temperature until their total decompoſition, | 
when they are heated witli the acceſs of air, 
do contain any common principle of inflam- 
mability; or whether they ſimply poſſeſs a 


power of combining ſtrongly and rapidly with 
a part of the atmoſphere ? is the great queſtion 


agitated in the following ſheets ; by a philoſo- 
pher of the firſt'eminence amongſt us; who 


maintains the exiſtence of the phlogiſton: 


chile the contrary opiniom is ſupported by 


men whoſe ſucceſsful labours, in this depart- 


ment of ſcience, have entitled them to the 
higheſt conſideration, from all its cultivators, 
2 9805 ON friend to a9; £36 jamie 


5 J. an not ai upon. the . 


| Mat muſt reſult from the compreſſion of this 
controverſy, into one ſmall Lene by ſuch 


men; neither 1 I, nor oa with propriety, - 


1 


3 | make 


7 


make any obſervations in this place upon their 
deductions. My own part; as tranſlator, has 
been performed with a degree of diligence 

and attention; Wwhich will be properly valued 
by:thoſe who know that this taſk, ſubordinate 
as it is, requires an intimate knowledge of the 


ſubject and no ſmall cafe, before the tranſla- | 


tion van be offered to men of ſcience, as a ſub- 
ſtitute for the original. This I can venture 
to do with confidence, ard. flatter myſelf that 
it contains nere or, if there be we that 
theyre: very few. W * D n 


54; ont 2 rt, 18 


40 hough.. I; think i it R to zv0id: any i in- 
terference in the arguments of the reſpecta- 


ble authors of this publication, and have 


taken that liberty, by adding a note, in one 


ſingle inſtance only; yet I ſhall not ſcruple 


to offer a few remarks concerning the limits of 
error in chemical experiments, with the hope 


that they will have ſome effect upon the fu- 
ture er of ſuch chemiſts as have not 


| W ſufficient attention. to this circumſtance. 


: When hat reaſon. upon the ſubjects 
| 4 products which paſs under their pbſerya- 
tion, they chiefly enquire into their nature and 


Y . qualities, but take it for granted that the 
N 24 quantities 


. The Pig, Tranflator's Preface. 


quantities are accurate. '  In:this Jaſt pa * 


lur they would be juſtifiable, if the quantities 
or weights were always entered from actual ex- 


| Periments, without reduction or other com- 


Bit happens, however, moſt com- 
monly, * the determination of weights, which 
is half the buſineſs of a chemiſt, that on ae 
count of the admiſſion of elements of ſpecific 


|  gravities, carried to too many places of figures, 


or in conſequence of reductions of vulgar ſtac- 
tions to decimals, or ſometimes from actual 


noting of weights to a degree of minuteneſt 


which experiment cannot juſtify, we find the 
reſults to 3 an unwarrantable eee | 
to accuracy. To Wounterick ans n 5 
obferve, that, N ; 


*. * 1 


1. Such eee eee 


moſt accurate operators, and are ſpoken of 


as being extraordinarily good, do not in ge- 


_neral weigh accurately beyond four places 
of figures ?: and f all weights 


Of theſe i it will be mc t to mention  Muſchenbrock's A 
balance; Cours de Phyſique, II. 246: Bolton's two ba- 
lances; "Philoſophical TranfaQions; LXVI. 500: White- | 


hurſt's balance, ibid. p. 576: Mr. Alchorne's ſtrong ba- 


lance; ibid. LXXVII. 205: Monſ. Tillet's balance; 
Acad. Par. 17%, and M. Lavoiſicr's ſmall beam; . Traits 


: Elem. d Chin, 5 334- 


et 


ſet don to more places, are, deceptions either 
of ĩnadvertence or intaation. reed 1 
| 2 „ admit of the pretended accuracy « of 
beams, which arg laid to have wei ighed to 

fixe and fix places of figures“; yet they could 
not be thus uſed in the ordinary courſe of 
experiments, becauſe their motion cannot but 
- be, extremely. flow: not to mention that the 
proportional accuracy of all beams is relative 
to one particular weight or load only, and di- 


miniſhes if OW IP be altered either way. 


po (The er error K of weightng any. "Qaſtic 900 
Is at NI thirty times as Breat, in proportion 
to the whole, as in common weighing. For 
the glaſs globe and apparatus made uſe of, 

muſt, be extremely light indeed, if it be not 
din Bie, as heavy as the included. air. 


GY 
1 44D 24 an 


81 Ot theſe 1 find ly V. R's ſtrong deam; Phil. 
Traut LXVI. 511: Dr. Fordyce's beam, by Ramſfenz | 
"bid? LXXVII: M. Lavciſter's ſtrong beam; Traits de 

Chimie, 334: and the Royal Society's balance, by Ramſden. | 
7 The three firſt weigh to five, and the laſt to ſix places of 


| Figures. The point of ſuſpenſion cannot, even in theory, 
When af beſt, move through ſo large a ſpace as five hun- 


diredths of an inch, during the firſt minute, in tis laſt men- 


| tioned balance, though it ſeems to be, ee | 
eee Fen. ou. earch ofe 


„ 9 H * 
þ 7 . ence 
x 
E & i » 


1 10 


n far as three Places of figures. 


1 Te Eg "Tranflator's Preface." 


Hence if beam weighs-to' five placrs of 
figures in common, it will not weigh an 
elaſtic fluid to a greater accuracy than three, 
an "eſtimate or gueſs figure. And the 
error of” determining the abſolute weights of 
given quantities of air will be rendered greater, 
by the uncertain allowances for temperature 
and preſſure, and the various quantities of 
moiſture they" may contain, according to their 
manner of reception, and time of expoſure to 
water, which cannot be avoided in experi- 


ments on a large ſcale.” For theſe reaſons it | 
may be doubted whether the ſpecific gravities 


of elaſtic fluids can, in general, be r | 
ff v7 art 


"Jy will! not extend this Piste by itte | 
pointing out how far theſe circumſtances, obvi-- 


ous as they are, have been overlooked by ſeveral 


* 


_ experimental philoſophers, who deſerve and 


poſſeſs a very high degree of eſtimation. But 
as a reference to weights in the experiments of 
Mr. Lavoifier is made to conſtitute a great part | 
of the arguments adduced to prove the compo- 


fition of water, and its decompoſition, I think 


it proper (highly as I eſteem his talents). to take 


notice that his writings abound with ſpecific 
gravities of elaſtic fluids, carried to five places 
of an which are ſo far from being given 


I |; "+ 7" 


as eſtimate numbers, that they are uſed as 
elements in reſults, carried to fix, ſeven; and 
even eight places of figures: If it be denied 
that theſe reſults are pretended to be true in 
the laſt figures, I, muſt: beg leave to: obſerve, 
that theſe long rows of figures, which in 
ſome inſtances extend to a thouſand times the 
nicety of experiment, ſerve only to exhibit a 
parade which true ſcience has no need of: 
and, more than this, that when the real degree 
of accuracy in experiments is thus hidden from 
our contemplation, we are ſomewhat dil] poſed 
to doubt whether the exattitude ſerupuleuſe * 
of the experiments be indeed ſuch as to render 
the provis de I or dre demonftratif.” 8 | 


When we reflect on the grand experiment i 
of the gun· barrel, and conſider that it requires 
the accurate determination of the weight of a 
gun-barrel of ten or twelve pounds, both before 
and after the i ignition; of an enormous bulk of 
inflammable air received over water; and alſo of 
vital air employed in the recompoſition—we 
cannot help wiſhing to know the limits of er- 
ror, and how far they may affect the inferences. 
This appears to be an object worthy of the at- 

tention of the French Academicians. "ny | 


4 » See p. 65 of the original, or 59 of this cranſlation. 
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| more nne and its advances: appear 
W nen particularly rapid ſince a philoſo- 

pher, well known for the, ſcrupulous. atten 

tion with which he makes his experiments, 
and the philoſophical ſpirit which has directed 

bis obſervations, has formed a new theory, in 
vlthich nothing is admitted but eſtabliſhed 
© - truths. This has been readily adopted by 
miſt of the philoſophers of France: indeed it 
was difficult to avoid obſerving that a doctrine 
which explains all the facts of chemiſtty 
without any ſuppoſition, which follows tho 
progreſs of nature ſtep by ſtep. and whoſe re- 
ſults always agree with the: moſt rigorous 
calculation, muſt be preferable to another 
FP 


A 


n 


His acquaintance with every part 
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of the ſame nature, in no — by” 
| continual ſuppofitions, -ar + WHICH | 
Landes contradicts itſelf. | 


ET 8 Ph EAT 
Such, however, was the ſyſtem imagined 
by Stahl, concerning the exiſtence and pro- 
perties of phlogiſton, and which Macquer, 
Bergman, and Own have followed by mo- 
diffingitt- 2 A 1 4 4 © 


Whatever difficulties this theory might pre ED 


ſent} it could! not be expected that the di:? 
eiplrs of theſe juſtij . celebrated men would 
abandon it without reſiſtance. They accord- 


ingly employed; at firſt, every cxertion- of 


their abilities in palliating the contradictions; 


afterwards they inſiſted on all the euperimenti 
which might ſeem to favour it j and laſtly, 
ſome among them, while they tetained the 


word Phlogiſton concluded by giving it an- 
other ſignification. This is particular the 


ease with Mr. Kirwan. Among the-philoſos * 
phers who have not yet adopted the new dor? 


dides he dn centdiniy. ond been 
moſt capable of - psedvcing unetrtainty'i the | 


minds of ſuch perſons as decide by authority; 2 
of natural 
philoſophy; the diſcoveries) with" which-he 
40 has 


12 — RP oa ae ue aki in 
genious modifications he has introduced into 
the theory of phlogiſton; all contribute to give 
weight to his opinions. If the French che- 
miſts} W˖iein Be has: 6ppoſes;” ſhould deſtroy 
| higzobJeftions,” will they not perhaps have 4 
fight"ts conelude that chere are not any other 
ſolich 6bjeRions to Be made? It is principally 
from this laſt cohſideration that a trunſlation 
of his Eſſay on Phiegiſton | was" determined 
wren ate bas been 'raken- wo render it as 
allo, ad 00 might the tas os Mr. Kik 


Vea ih dns cleareſt ana Miet previſe watiner? 


the extfbme accuracy hich ſeientific matter Sn 
| deindiids) renders it necefſafy co uſe the greateſt = 
ſtricineſs in the ehoice of Das 


giro 12: BOP gol: Ant Eni 10 0 995 


But tlie labour would not have ſuſfisientiy 
a dyaaced the revolution which is preparing 

in chemiſtry, and the uſeſul purpoſe intended ) 
Vwould not have been; accompliſhed. if. there | 
3 had, het been joined to; the tranſlation af Mr. 


| Kirwan's work, ſuch obſervations as ite might i 


give xile;to.. Some of the philoſophers ho 
do not believe in the exiſtence of phlogiſton, 
have taken care to draw them out. They 
| _—_— e W Penetrated | . 
Wia with . 


* — — 
ho 
32% rr 
# , 


relult..affords-'a weight 


chat of-che-liquor /ctaployed,.,.;He:chas. d- 


explained in the moſt fimple and n 
ner; according to e eee 
to him more than ſufflolent to juſtiſy his 

8 eee eee ie 


with an equal: eters, for Ar. Kiran, then 


earneſtly. defre; his concurrence; and moſt, of 
een eee cpi e, 8 5 


i Abl Nn . oinigo 2 08 Migiow 


Me de Morvegau, Wh om Mr. Kirwag nen 


beg An gg dba in the number A hlegiſ- 
tiabs, has repeated with the greateſt, eare, in 
a visit ae Paris laſt year, thoſe pati | 
mentz which ſerve as the baſis of the new 


doctrine: that of the comhuſtion of chaoꝝl 


in gxigenous gas or vital, air, and its entire 
transformation into carbonic; acid gas: that 


of the ; combuſtion, of ſpirit cf, wine, whole 
;of water ſuperior to 


formation of water by the comhuſtion af hy- 
drogenous or inflammable gas, and oxigenous 


. gas, ac welk as thoſe of its decompoſition, and 
the" ſeparation of the tuo — 99 agen | 


cempoſe it. Thaſe experiments, which 
eee 


of {33 + Ser 1 100 of) | 


Mr. Bertholiet badi,alrady} forks yeark 
5 blen renounced tie ancient theory; h 
80 3 Invincibly 


=. a4 —_— -- "> ad az © 


The Prench 7 F de! d 


m vincibly led to the antiphlogiſtian doctrine, Ma 
experiments made upon the formation of acids, 


by his own diſcoveries concerning the oxige- 


nated muriatic acid, and on the decompoſition / 
of ammoniac or volatile alkali, and by a great 


number of other facts, of which the phlo- 


ne can give only EN ic 


Meet of the F pbiloſopher Jab fol- 


109 theſe zealous defenders of the new 
doctrine. Mr. de la Place, Mr. Monge, 


and Mr, Meuſnier in ſeveral memoirs; Mr. 


de Fourcroy in his lectures at Paris; Mr. 
Chaptal at Montpelier; Mr. le Febvre de 
 Gineau, poſſeſſor of the new chair of phi- 


loſophy, which his Majeſty his founded at the 


Royal College ; have baniſhed phlogiſton from | 
their writings and their lectures; experience 
has ſhewn them, by the ſucceſs of their 
works, and their numerous audiences, that 


the public opinion was not againſt them. 
Moſt of theſe philoſophers have contributed 


to the obſeryations placed at the end of the 
ſeveral ſections of the preſent tranſlation of 


Mr. Kirwan's work, They have not made 
it a point, in their replies, to diſcuſs each in- 
vid 
| avoiding details fatiguing to the reader, and 


al objection; they were deſirous of 
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Iviti T French Tranſlator's Preface, 
Which fimple notes did not permit. They 
* haye confined themſelves to prove a ſmall 
number of ſimple and fundamental truths 
relating to each diviſion of the ſubject, from 
Which an explanation of all the phenomena 
of chemiſtry is naturall y fee, 


The Tranſlator * added only a few note 


of no great oanſgavsgeg. 
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FIDHKOUGH combuſtion, we ay g 
ſexeral of the moſt ſtriking phenomena 
of chymiſtry, and particularly of metallurgy, 

were known to mankind from the earlieſt 
ages, yet it does not appeat that any general 

conglufions., were deduced from them, or any 
theory attempted before the gth century 4. in 


the, dark; interval. hetween that and the I 3th, 


the, qualities of bodies began to; be claſſed 
both by phyſicians; and, alchymiſts, and, ac+ 
ag; to, the general ſpirit of the philoſo: 

thy, of thoſe, times, attributed to thaſe pecu- 

liar ſubſtances that ſeemed to poſleſs them in 
 4ha, moſt xtninent degree. In this diſtribution 
of. qualities, that; of inſſammability Was aſ- 
lighed to /i/þbur, and in a. looſe: ſenſe, this 
Was , creed; into one of the five chymical 
principles; but about the middle of the laſt 
| 2 * dun, Cu chen np 


7 Cy 
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2 INTRODUCTION. 
vailing, vague qualities were every where pro- 


ſeribed, and more exact and preciſe notions 
eagerly ſou ght. Beccher, a German metallur- 


with all the chymical facts —— extant, which 


were much more numerous than is common 
believed, perceiving that ſulphur, properly 15 
called, did not exiſt in animal or vegetable 
ſubſtances though/inflarmable, Erſt a lertad, 
that ſulphur was not the principle of inflam- 
mability, but that this quality reſided in a ſub- 
ſtance common to ſulphur, and to vegetable, 
animal, and various mineral bodies: this ſub- 


ſtance he ſuppoſ dd to be of a ET 4nd | 


therefore called it an earth, & 


ich, by wa 


of diftin@ivny Ke beltoizes the naune of Ph. 2 


gifton.” O87 TIS 3 LEE ON 049 O02: II. 


This dete, e herpa er was adopted} 
improved, and extended by the celebrated 


Stahl, and a theory formed Which” ſvon pre. 


duced a variety of curious and uſeful” diff 
eoveries : moſt chymical phrenomena were 


 - happily luſtrited and regularly” cen 
| „it aeg reovived all ors. 
W 1 Was ; 92 tid wp 


It eee EE 
reſted on the ſuppoſition that inflammablie be- 
dies contain ſome fubſtance which eninfliins 
mable bodies do not; nor have chymiſts, uric. 
til within theſe few years, been able * afford 
he mags that this — . a 

7 e 


* A . of 9 


ere knen to 


Dr. Hales, though: he firſt extracted air from 
minium; as he imputed the increaſe of weight 


7 .,., ERP Cond 


u T ADD TAU R. 3 


35 ab hey were never able to exhibit this 


ubſtanoe ſingly and by 3 — which in- 
ability | they accounted by ſaying, chat on 
un * lar body it always 5 4 another: 
$ reaſoni 3 acquieſced, 
= the rather, as * — found it impoſſihle 40 
ſubſtitute a better theory in its place. Even 
the weight which” many metallic: ſubſtances 
gain when they were ſaid 40 
have loſt their phlogiſton, did not for a long 
time ſhake the credit of this favourite hypo- 


tes: it was held by ſome, that this increaſe 


of wright was owing to the accoſſion of igneous 
particles; by others, that phlogiſton was a 
principle ef levity. Rey, in che laſt century; 
aſcribed it to its true cauſe,” the abſorption of 
air, but on ſuch weak grounds, that he is 
us little intitled to the honour of a diſceverer, 
as à ſucceſsful dreamer to that of a 1 
nor can I with juſtice aſcribe this hononr 40 


not to the air, but alſo to ſulphur, which _ 
he imagined it abſorbed from the fire. Mr. 


Lavoiſier was undoubtedly the firſt Who proved, 


by direct and exact experiments, chat the weight 
which metals gain by calcination ds 
with that of the air which they abſorb; he 


Was allo the firſt who that the at- 


moſphere conſiſts of two diſtinct flaids, the 
one fit for the purpoſes of reſpiration and com- 
6 he * 2 calls ven / or pure 

| ES 


4 INTRODUCTION. 
air; the other unſit for either purpoſe, and 
thence called. ſoul or mephitic air; and that in 


the © tht of te the proportion of the firſt! was 
the laſt nearly as 1 to 43 he alſo 
ans. aſter Dr. Crawford, that pure air (a 
bſtance which Dr. Prieſtley firſt kailsoversg, 
£ and} called dephlogiſticated air) contained more 
fire than any other air, and that during com- 
buſtion, it gave out Gala an. the end 
heat and light. n 
On theſe grounds Me. ar ou" wwe 
the ancient hypotheſis ; inſtead of ſuppoſing 
that inflammable bodies contained a! peculiar 


ſubſtance which uninflammable bodies de Ga 


he ſuppoſes that inflammable bodies are d 
as have in a certain degree of heat a ſtrong: 
finity to pure air; and he proved; by:expett- 
ment, that the remains of theſe bodies: after 
inſiammation and metallic bodies after calei- 
nation, contain a ſubſtance which theyndid 
not contain before; and henes he at fitſt ma- 
deſtly propoſed. his: doubts, Whether the: fup- 
poſition: of ſuch a ſubſtance, as the e 
called phlogiſton, were not entirely; -.{ 
fluous: But as the nature of aerial ̃ 
yearly received a fuller Jluſtration from 1 
numerous and ingenious experiments of Dr. 
Prieſtley, it was inferred from many of them, 
.as well. as from an attentive. confideration- ar | 
-Various- Shoal phenomena, that iaflam- 
mable air, before its extrication from the: bodies 
in en it exiſts i in a concrete ſtate, was. the 


n very 
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very ſubſtance to which all the char A F N 


and properties of the phlogiſton of the 
ancient chymiſts actually belonged, and con- 


i ſequently that it was no longer to be 


regarded as a mere hypothetical ſubſtance, 


| fince- it could be exhibited in an aerial form 


men der r. e ee e b oro 
air. Pell 
0 This opinion ſcems to e the appro- 


bation of the moſt diſtinguiſhed philoſophers, 


both at home and abroad &; nor can I ſee 

what Mr. Lavoiſier could reply, before the 
important diſcovery of the compoſition of 
water made by Mr. Cavendiſh. This furniſhed 
him with a new and unexpected ſource from 
which he could derive the inflammable air, ex- 
tricated in various operations on inflammable 
and metallic bodies. However, in adopting 


this explanation; Mr. Lavoifier departs from 


thoſe laws of philoſophic reaſoning with the 
breach of which he before reproached his op- 


f | ory nts: that water is a compound ſubſtance, 


been proved by direct experiment; but 
that it is decompoſed in any chymical opera- 
tion, is a mere gratuitous ſuppoſition; nor can 


ha ſay that it is an equal chance whether the 
er air TCR: during the Longo | 


17 its Mr. Bewly, Bergman, Mor- 
veau, De La 2225 nt % * ves 
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of a metal proceeds from the d imer 


Vater, or from the decompoſition of metal a 
for the metals that principally afford it, as ion 
and zinc, are by themſelvea, and in thie total 
abſenee of water, perfectly inflammable, and 
therefore ſhould be deemed to poſſeſs the 
ſame principle of inflammability as vegetable 
and animal ſubſtances, whoſe inflammabiliry, 
without any controverſy,” is attributed to 


the preſence of inflammable air, whereas wa- 


ter can be inflamed in no circumſtances what- 
Joever. 


'The n which My, Lavoiſite an 


t contain the inflammable principle diſtinct 


from water, are oils, reſins, fpirit of wine -, 
and volatile alkalis +, and conſequently all ve 
table and animal ſubſtances; even charcoal 
e allowed at firſt to be an unknown modification 
of the inflammable principle, though at preſunt 
He ſeems to think otherwiſe; if he allows it to 
contain the inflammable principle conſolidated 


by unknown means, as ice is a modificatiom of 


water, we ſhall hardly diſpute it, though in 
reality, it, together with that, contains alſo 
Kundert as wilt appear in the ſequel TP“. 
The controverſy is therefore at preſent con- | 
fad to à few points, namely, whether" the 
inflammable principle be | found in EPI are page 


: 3 . , . 


1 2% Rox: p. 175 0 s 
Thev py. 10. een ers 


a 


PRs 


INTRODUCTION. + 
phlogiſticated acids, vegetable acids, fixed air, 
| oy Phoſphorus,” fuga ſugar, co; and 


#] Tes a8 this controverſy. appears to be 
to a {mall number.of bodies, it is nevertheleſs 
of great importance; if an exact arrangement 
of our ideas, and a diſtinct and true view of 
the operations of nature, be of any im- 
rang The bodies above-mentioned are the 
bject of many, and the inſtruments of al- 
moſt: all chymical operations: without a 
knowledge of their compoſition, and a clear 
282 of their mode of action, lere 
impoſſible to form even an appr 
to a 4 0 theory of this ſcience; the daily 
accumulation of facts wilt only increaſe per- 
plexity and confuſion, and if any uſeful diſ- 
covery be made, r will be the mere real 7 
5 eee eee 
| Many ces, I am aware, 
Grogir the Me. (which I ſhall take the 
liberty of calling the Anzzphlogi/tic hypotheſis, 
anch its ſupporters Antipblagiſtians, not by why | 
_ of obloquy, but to prevent circumlocution): 1 
has been advanced-in an enlightened - age and 
country, it is recommendable by-its fimplicity, 


and it owes its origin to a philoſopher of great 


. eminence, who was the firſt that introduced an 
almoſt mathematical preciſion into exptrimen- 
tal aaa. but the old ſyſtem preſents alſy 
4 prejudices in its favour ; it origi- 
54 - nated, 
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8 INTRODUCTION, 
nated, it is true, ii a leſs enlightened age, but 
it originated in a country in Which chymical 
knowledge then was, and ſtill is, further ad. 
vanced than in any other part of Europe. It 
is to Germany that all modern nations muſt 
reſort, to improve in mineralogy and metal- 
2 as the ancients did to Greece to im 
ve in cratory. By the Germans, as alſo 
the Swedes,” the oſd doctrine has gradually 
been improved and refined, and their attach- 
ment co it is ſtill unſſiaken. We muſt not be 
deluded by a falſe ſnew of ſimplicity; when 
all is well conſidered, the ancient doctrine will X 
be found the more uniform of the two; in 
this, pure air ĩs never ſaid to unite to any ſub- 
ſtance, but to the principle of inſtammability 
with which it is evidently ſeen to unite in the 
deflagration of inflammable air; in the mo- 
dern, without being an acid, or affording any 
ſign of falinity, the principal prerogative of 
nk ſubſtances, that of e, to Ne 
bodics, is uſſigned to it: 14 wr 

But prejudices of every lind ſhould ber 

| ninly be laid aſide in all ſcientifical inquiries : 
truth, if it can euidentiy be traced, or if not, 
the znternal/probubility of any prineiple, ſhould. 
be the only motive of our attachment to 
it. Now, that doctrine muſt be accounted 
the leaſt probable which fails ofteneſt in ex- 
plaining the phænomena, is more arbitrary 
in its application;' I ald TERS = 
. 2 + . the 


- 
1 
; i 
” 
— 
j 
x 
* 
* 
P £ 
* 
* 
” 
1 * 
* 
5 4 
- 


RIC: 


hyportiefs „I flatter TE will appear after 
. 
4 ” : * - 
\ * \ 
* & + he > 
3% I g N = 
% ; : 
ö 9 0 . 
05 , *, 
- . * * 
7 - 4 
' coy ; 0 4? 3 , 
3 - 1 * q — Ip : „ 5 
p , 2 
"4 4 — 4 * i . * LS * 4 7 
' 
a * 
- 113 y = a b 4 
942 * *. 1 4 1 
. 
" 9 
1 - 
: p . 
P: 
" ” ” , . ” 
„„. NI | 
* * * — * * 3 „ 15 b „ - os - . 
* * 
; N p ' 
” 
i z ; „ 
* 1 1. «4, a. * * F * N. 
, * »” wa 24 * " 8” . 
* ' * 4 1 . C7 - G 
** 19 + * - ; * * a * 4 — 7 4 ” 1 3 
Y : — 
1 a „ 1 © War," 
_ _ WES 1 ; + n 3 i " 
4 N . 4 . 78 k 
44 10 * w# „ 4 LHR 1 2 G % FX $4.4 & +5 A 4 0 N 
[4 we Win. . 
— * 1 * * » * o F > 4 . 1 8 
r 2 oh, * 4 yo * - = 2 i 4 l * en 1 
** N 
3 4 111 * 1 T E ils #. » «44 & .£. " 2 ES an 3 1 & 5 
A ” * ” 
* 
1 ry E > * 4 7 1 1 
a WH 15S ö N 1 . ' } $2534 # : Za : - . : 
> OE 3/4 * + ” * Z * 2.5 * . _ 6 _— - : * . 
o g : T , 4 * 
3d * * 9 * * * 
1 #. - * p ” 4 P 1 o + ut * © 
1 1 \ 1 
* 1 1 1 1 % 3.3 — ” # "# * Y as, rz £ . =. 4 * 
* = 
* * 
* * * i 
4 „ rr *, . 5 n ' 
14 5 * S234 8 $ 0 , T 
: 2 L 4 „ 6 , 
* - # * 
4 — - - * 
FA 4 y 5 „ 1 N : * : ” * 5 . : F: — 
* by HET i | 2414 + * 4. o 7 3 
4 — 1 * iN 4 
C4 14 4 | . | * 1 * — be o -& - p , 7 
8 3% © 9 1 { "i "I 1 * : * a & Þ 4 Fg * 
7 * T * 
a £ * ! „ 
- 4 \ ba F wa. * 4 
” 5 - $ " : . 5 
” 3 * '+ * * 9 1 „ =» x” P's © 4+ + #2 4 Wy — F 
1 : ; i * > . 7 * ; 
5 7 1 7 5 s # < - mes © 
* fa „e — 14 Y * : - * 1 % K * 
G ; + 1 ! 1 een 
* o : * £ 
* — 
* * 4 * 1 i * 7 
a 1 7 9 \ PP Ly 4 * 
* e ' : . ”A I * o = ” . g 
* : \ 
8 . * ; n N I 8 
w 2 - 0 1 * 4 
\ ' 1 - 
— - ” © £- — * « 3 4 44 — * 9 4 2 X% . 
a ” - s. 6 
* * " 1 2» 
: : 1 3 : , 
1 . * «4 1 my * 
: [ | | > | = 1 k : 
-# ” > — C 4 2 it 
1 | | 
* * \ * 
; : N * : 
63 | ” * 1 a 5 * ; » & " "42 Ce 2 4 1 
; © t 5 FLAX AS >. SIS SEASGT £ 4 5 $4 p 
& + N — p * £ by — 1 0 - 
"x 32 - 4 0 , . 
#036 14.167, 37 ii e r 5 
_ # - 1 * 1 4 4 2 * * 9 [3 
N 4 3 * 
. ' "7 0 / 1 8 \ 
e * F $ 1 * * * 1 % #73 2 # £© &% x LF 5 9 1 
7 3 SL 1 14 ” 
„5 1 I 72 „ + * , 5 
* * * = | p—_— 
i +& * _ r 7 + * ere 2 + * 1 
1 4 * e » N £3 e x @ * } 
£ 9 « + 5 8 * * 5 . * — * 2 * f ” 
” . 
7 
94 . F 
£ . . 
* 5 „ 4 
* 1 
£ * 
% 
q i 
: 
q 
. * o * 
„ % 
* 
U 
* — , , 
_ = — — 


MA. L AVOIS IE R 


Ss on. 1 E 


INTRODUCTION, 


we 1 | 


8 it does not appear that Mr. Kir- 
wan has formed perfect ideas of the 
doctrine which he diſtinguiſhes by the name 
of Antiphlogiſtic, I find it neceſſary, before I - 
enter into any diſcuſſion, to preſent in this 
place a ſhort account of the principles upon 
which it is founded: and in order to avoid a 
repetition of work already done, I ſhall have 
recourſe principally to the report which Meſſ. 
Berthollet, de. Fourcroy, and myſelf, read to 
the Academy, concerning two Memoirs of 
Meſſ. Haſſenfratz and Adet. This report is 
printed at page 288 of the Method of Che- 
mical Nomenclature, which we have pro- 
poſed. It is not exactly ſuited to the preſent 
exigency, becauſe we did not at that time 
propoſe to write an anſwer to Mr, * 


- 


M. Laveſer Nord KM. 1 
but as we hate drtexinined to tranieribe it, wo 
do not think it allowable to make any altera 
tion, but have cenſiderecꝭ it as a duty to ad- 

here minutely to che text. Aimee 
the words we made uſe . 
Ia ſolic body, forttxauaple/ ice, be uken 
and heated, ie will be converted into water; 
% and this water expoſed to a heat of 80 de- 
2 e e the form of vapour or 
The fame obſervation may be made 
os upon almoſt all bodies in nature. They 
Aure ſolid, quid, eee : 
the of heat they are x 
„Modern -ptuloſophy : has even — 
-1999 2 to determine wirh accuracy the ratio 
the quantities of heat neceffaty to com- 
| 25 vert certain ſolid bodies into n and a 
© 6*ſiquidsfints aeriform fluids: f. | 
In the enuneiation of theſe facts, mak 
* ing uſe of the new nomenclature which 
* weahive adopted, we ſhall fay chat gas or 
< anacriform fluid is a combination of. caloric 
with a given fubſtance; and, in fact, when- 
ever gas is formed. there is an abſorption 
of heat, à ay” iprocally, * whenever gas is 


| „Ses the Memoir ori the combjnition of the nutey of 
fire, with 'evaporable fluids, and upon the formation” of 
ic aeriform fluids ; 1 
demx of Sciences for the year 1777, page 420. _ Conſult 
n the ſame Vol. 

+ See the Memoir on Heat, in . 
demy of Sciences nn has 


45 con- 


n Mr. Lavoifer's Nuts 


4 converted. into the ſolid vr ahi Hates n 
e portion of oaloric neceſſary to conſtitute 


«:the ſtate of gas appears again, and is et 
< at liberty . This enunciation is ri 
« true; whatever idea may be attached tothe 
% word Ca loric, e it be conſidered as 
<2 very ſubtle elaſtic fluid, or whether it be 
% regarded nierely as a modification f. 
VA We do not deny the-exiſtehce: of caloric 
in ſolid bodies | ; to pretend the contrary, 
«would be to act evidence. But we 
« affirm; that the fame; body contains more 
abe the liquid than in the ſolid Nate, 
and ſtill more when ĩt is converted intd the - 
n aeriſorm ſtate. We are not yet acquainted 
. N ny: exceptiqn to: this e prim. 
4. le. di Parent Cel inn * 
| e's It is thefeſors. neceſſary to Giltübguiſh in 
every ſpecits of gas, the calorio which per- 
4. forms the office of a ſolvent, and the ſub- 
e ſtance which is united to it, and ſerves as 
% a baſe. Vital air therefore has its ane 


it is to this baſe that we give the name of 


ee oxigene. In the ſame manner we diſtin- 
ge Sui the baſe of n and 


* Mem, Acad. 17777 page, 4734s. iam] 


l 1 « We do not in this place make an "2" 


| 4 tween caloric” and light, though ſuch a diſtinction is very 
| © « neceſſary ; but we have here avoided it, becauſe. we were 


bear of interrupting the WAY ha * too 
a 7 am, Ke 5 Deren 7 


850 1783, page 524 & [0 ont owaind 
05 43 | 2 "call 


vr th ids HE 


i call it by the name of thydrogene,. We do 
ve not therefore affirm, that vital air combines. 
t with metals to form metallic caltes;becauſe 
erthis manner of enunciating would not be 
re ſufficiently accurate: but wie ſay,” when 2 
<< metal is heated to a certain temperature, and 
hen its patticles: are ſeparutad from each 
e other to a certain diſtance by heat. and their 

teicattraction to each other 15 ſuſficiently dimĩ- 
**;niſhed, it becomes e of:decompoliny 
44 vital air, from rn it ſeizes the baſc, 


e mehr e ee ptin- 
5 ciple, namelythe calanit; atiliberty. This 


{cexplanatioh:of:whatipaſſes) during the dab 
_ «+: cingtion, is ndbanhypotheſid, hut the ræſult 
tte H facts. It ib capwards; df H ,welve years 


4 fince the picofs have 2 one * 
derus . of the / Academy, and 


te have been verified by: a numerous coinmiſ- 


60 ˖οmn . It Was then eſtabliſhed, that when 
4 the calcination: of metals is effected either 
<< beneath am inverted glaſs veſſel or in claſed 


6 veſſels containing kh qua ntities of Air, 


4% Fherair itſelf in — andithe: 204 
<.of the metal becomes 
cc. guantity accurately equal 


to that hs 


40 the operation was pt rformed in v 
: «, vital air, the ole © night, de a babe 


EE 4 its $45 "UT "Bc 3A $63 i '. 11538 el: Sur * 9849 « 
'* See the Opuſcules Chymiques of M, , Lavoifierychape 
S et 6, 3 SA 7 A ne 38 19 bal 4 : : 


Ss + 1 5 | cc tha 
G2, we t - t | 


<< ahſorbed. It has ſince been „ . 


Wo 
| 
3 3 
4 
| 
; 


more 
* 


a «vital dir, or: rather of the 


8 te acid obtamei is found u be rigorbuſſy. equal 


JE 2 


14 Mr: Lavoyer s Nate 


- 5, that when the proceſs was.made. in veſſels 


«, hermetically ./ ſcaled, . the calcination was 
e limited-by-the of air contained in 


quantity 
„the veſtels, but thut che veſſel itlelf neither 


* ot laſt wrigheduring the operation *. 

et Laftly; it has been obſerved, that the 

D eee of the metal, the 
ſpeody was the diſengagement of the 

. caloric ; and hat the calcination of iron, 


Jun. became a true combuſtion 


c when. in vital air. un n 

„ There is likewiſe a. wn abforption. of 
oxcigene which 
«; forms its baſe, in the dombuſtion of phoſ = 
* phorus ; and the weiglu of the phoſphoric 


. to the weight of the phoſphorus, added to 


that of the vital air employed in its com- 
* buſtion F. The. ſame: agreement of weights 


4s obſerved in the combuſtion of inflam- 
<4, mable gas and vital ait, in the cumbuſtion 
eu charcoal, RC f. In cheſe operations, the 
«caloric and the light, which maintained the 
expanſion, are ſet ati li- 
„ herty, wich this remarkable circumſtance, 


however, that there is more caloric diſen- 


TARGA eee of inflammable 


31 35 
© + See 18 2 N ag ec Wah 


9, page 329. andthe Mem, ofthe Ac or th year 1777 


56. etieg.. .--- 
l. dee 1781, pages 448 et 468. 


10 „ 


„ 
car; becsuſe 


as, than in Fs of 


e che two dies afford iD; whereas; onthe cn 


«wary, there is a leſs quantity diſengaged in 
. the ornate uf 8 becauſe the re. 
fut of this mbteſtson being the. carbunic 
* acid, or fixed air, his laſt requires 4 quan- 
* dtyof“ calsrie-0 maintain it n che neriform 
. eee TILA 

No ſpoon enters to 
«nations; the whole is roved' by 8 
< and "baſis; Why, ere fore, need we 
<«< have recounſe to an 8 


Princip 
en che 3 is ever fu 1 


we has never been proved; which — 'caſe 


«© muſt be-confientd as heavy; and inandther 


% as void of weight, and te winch, in me 
Dent, it is neceffary even to ſippoſt a ne- 


„ gative weight; a ſubſtance which in ſomeẽ | 
_ *© inſtances paſſes through 5 5 


others is retared by therm 77 "which 
crits intintainers 455 not bem ei 7 


; n beenuſe its merit eee 8 
even in the uncertamty ty of the" e 


ed de given ern? 2 e ge 

There is nd Aoubt of "he Value of th 
«Fac obſerved by Stahl, that this 

* tombuftibility nay be tra 


«tbofly to another; N to the ann 
"Tz 1 and affinities. TIE 


« we know that the property i nn 5 


„ nothing elſe but the 
30 ſubſtances poſſeſs o 


which certain 


— ö « by 


decompoſing vital air 


. Wochen dene for the oxi» 


inons princi iple, the general obſervation of 
15 Stahl. is reduced to this N 3 


| & that & boch teaſes to.che "combuſtible ben 


e. feen gene 2 tor ae 1, 1 
2 45 ö 4 Moor 11 


— g 


1 


e 18 _ formation, the — 
« Neon, and recompolition; of water. And 
« ho can it be poffible to doubt this, when | 
2 by, burning together 1 5 grains of 
T 4 A gas and 83 0 vital. air, the 
f +190 grains of water, 
« from "which we. can; by. the,way,of, dem- 
1 poſitions) recover the ſame two prin-· 
41 Kiples in the 3 proportions .. 
A doubta\be.catertas Lof,a truth zb 
,  « thera een be doc en Kauen obi. 8 
« Toy It might; with (equal -propriety b. 
| ther; yitriglated--tartar» be 
wah vitriglic; acid) and fixed = 
anmoniac of marine acid: 
Fali, & c. Ker, or the 7 3 
a ve of the compolitiqn Pink 
CCC ͤ K 
ats ted. Bess 2765, page ag et ſeq, 468 et E . 
11 1875v danse * 1 log 28 2 8 * Git 8 


1 0 


* 


Nn 8 5 
2 the Brads. 17 


# ths 225 the, fame kind; Fs are not 
be. more ſtrict than, thoſe Which eſtabliſh the 
xx com oſition of Waltfii i zn old comet. 
1 othing e better. prove whe 
inſufficiency of the ancient theory, than 
« the. forced explanations ! which have been 


1 net to be MO: of. . 8 


7 ments. 905 Oe y 2 
"66 The water, fax they, W is 3 
7 „ Sie in the two airs or "gaſes which fery= 
Mt for the combuſtion 1 but 100 grains 


« of air cannot contain 100 grains of water; 


, otherwiſe it would be neceſſary to affirm 


© aA 


: c vital air is water, and that theſe two aeriform 
10 1% fluids are the ſame thing; Which is con- 


« that inflammable gas is water, and that 


* trary to evidence, ſince it is a principle, 
a , that, two bodies, which have very diffefent 
e properties, cannot be one 785 the; fame 


| « thing 8 15 1 
Fr & Beſides this, 1 3 kind of ex- 

* Periments, which. overthrows the whole of 

7 this, 19 885 of explanation; namely the 
@ .revivification; of metallic .calces in inflam- 


« wahle gas by, the burning glass. If a 


„ Hint, that is td ſay a. grains of inflammable 

1 70 . be paſſed under a bell or jar filled 

Vith mer 1e * ON mouth Pn 

ad 2 mind 1: bh. 220k ein, 
| whimetad/of 9 deren — 
eee * pits 8K. 92 #12 12 28 8 "1 


C « 1 


18 r Mete 


in the ſamè fluid, and if; a metallic calx be 
<< then introduced, and this calx Be *heated 
© by the focus of & bufning pls, the in 
„ ffammable gas will be'totallyabforBed; at 
* the ſame time that the metal is e, 
** and zconfidetable 8 3 10 de- 
, poſited, as well vn the Tides ef dle glass as 
upon the ſurface of the mercury. The quan- 
* tity of water obtained in this operate "has 
not yet been determined by nech e cx 

_ ©, riments but it) at lenſt 5 
4 greatly exceeds the weight of che in 
mable gas made wie of. It cannat the 

<< have been contained in that 268, "AP 
e would be abfard:t6 tappoſt"that z 4 
„ inflammable gag cod cbntain 61170 
grains of water, or 'everra larger quantit in 
cc ſolution. 27 +4 0317 een. * N 1 
In addition to this we may obſerve, Sas 
«it; is not merely by the way of fecompoſi- 
«« tion, that the diſcovery that water 4 
compound ſubhſtanee, "a4 the de een 
r of the nature of dne prikeiß Which enter 
2 ee dee ee, rogers 
for they ate again foun Wa) 
1 e pan e ö 1s 
ſubject the moſſ eoniplete chendical f 
las been obtained. Nothing Ae e 
_ © ceſſary than to preſent to · Mie water a'body 
« which has a ſtrong affinity, either with the 
«. wi Tee or bad of ibflaminable gas, dr 
«© with oxigene or e * "FE 


2 


ä . . 


* feet the ſeparation of the con tant parts 


Te 


9 


= of water. By this treatment it is decomy 
ſed, and th at | principle, of the Water 


hich does not ge into the new combi- 


vation, unites with the cabric, and is ex- 


ibited in the form of gas. „ The great 


i $i of the nutrition and growth of 


14 Animals and vegetables, the various. kinds | 


Gs 7 85 e Ds &c. afford r numerous: EX 
les of theſe decompoſitions.  . 

„ Mr. Cavendiſh and Mr. Kirwan do not 

M entirely agree with us reſpecting the nature 

* of the Touſtitiert principles of Water; they 


babe formed different hypotheſes concerning 
ve the nature and 5 of inflammable 


4 and vital air. . part,. as we 
ve made it a law. to draw no concluſions 


2 beyond the warrant of facts, y we are ontent 


* to affirm, that water is a com} ouD d of. the 


45 baſe of, vital air,” and that mable 
„ of oxigene and h 1 > and while 
de Keep within theſe limits „We are FR 

«of cotnmittin no error, 75 
We proceed to the 7 of ach cation; 
4 if we may with propriety give the 135 N 
„ theory 10 . 4 th of fac and. 
tion en b by "its " generality, may 
«= Safdett a8 a conſtant law of a gs 25 
„ We . s ſucceeded in decptnpoſing 


| | © Acad. 47815 — 


* 4314 
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OE yr we are 
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5 Do 40: | 


20 2 Love Mer g. Nut 


& aflured at, eaſt, that the oxigene is a prin- 
pet ciple "common and neceſſary to the forma 
tion of all "thoſe whole compoſition We... are 


ſtrictly proved by ex 


G © # 
8 * 


3 Meli cannot be convertec 
< phuric or: vitriolic acid, but ſo far a as it is 
x combined with once and an half i its weight 
« of the baſe of vital. air of Oxigene ; 7 — 
e the ſame manner phof horus does not 

come phoſphoric acid, nor charcoal the 
carbonic acid or fixed air, but by combin- 
ing with 22 parts of oxigene, Ke. Thus 


far it may be ſeen the ne dectrine of aci- 
1 dification 18 'fimplz the exf ofition of fact. 
40 But when, from theſe ak, cular facts, the | 


4 general induction is made, that oxigene is a 


quence is founded on analogy, and; Bere it 


a is that the asf, Experir 


4 ments Which aily becorde 1 numergus. 
4 afford a an'increafing p 1 Utyt to this theos, 
Hy, A nick we do nat t 1 

* Lad important 215 of the new doftring *, wp 
be mo re „ 5 After this 
e Lok the "antiphlogiſtic do 


1 


"An it le boch 4s. * 


It; Oat ILLE] 2 


Co Ity ee 
— th vir 1 4 Jer: * > N 
aa Phyto gr, et, Chimiques 7 M. 


; 


Tr 


year 177 page % & 594 125 2776, Pape 555. 
ad £ TUE 4 


W * % 
Daſs N 9 w 
» * 
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thing 


tinci ple common. to 41 acids, the conſe. 


NA 1 with. Thus it 1s A matter of 


- 


rine,. 


, than to for 955 idea! 'of what, 1 underſtand by. : 


T AS? for e e e 15 


- ww ad — _ , 


BW b IE- F 


— 2 


77777 EE Eat 


* 
be? 


_ preſent reduced to determine 


EY ut IK. 13 22 
n kde Hitrodutmm. 21 


hing elſe but a body which has the property 
of de ecompoſing vital air, and taking the baſe | 
from the” calorie and light, that is to ie Sr 


oxjgene which was united to them. en 

this decompoſition of the air is rapid, and as 

it were inſtantaneous, there is an appearance of | 

flame, heat, and light; when, on the con- 

trary, the decompoſition is very flow, and 

quietly made, oy heat and ght are Teatgely,” 
tible. 

e we attach" to the word Inflam- 
mability the idea of diſengagement of caloric 
and light, ſuch as takes place in the phæno- 
men of combuſtion and calcination, we muſt,” 


conolude, that vital air or oxigynous gas is che 
inflammable body moſt eminently, ſince it is 


pricipally'and almoſt entirely from this fub⸗ 
ſtance that the” Glorie® and bght” Are ba 


29 5+ c > Bw 1 11971 135 


Mt. Kirwan pretends ah the'q 


flammable principle be rays in phlogiſtica- 
ted acids, vegetable acids, fixed air, ſulphur, 

hoſphorus, charcoal, and metals? Yes, doubt- 

s, [theſe ſubſtances have the property of in- 
flaming and burning, when they are heated in 
the air; that is to fay, they have the property 
of decompoſing the air or oxigenous gas, from 
which they ſcize the baſe and ſeparate the ca- 
loric. But it is not neceflary, in the explana- 
tion of this effect, to ſuppo 5 with Mr. Kir- 


wan, that there exiſts in Nets ſubſtances a prin- 
ais o 7 | * 


— 


PPP —————— 
— > 4 2 — We 


* 


Ae Jt Nats Ge. 


* 


„) 0 


even if it ſhould be cable 4 1 

ed that hydrogene is a principle common to 

all combustible ſubſtances, to all thoſe bodies 
which have the property of decompoſing vital 
air or oxigenous gas, this will not at all inva- 
lidate the proof that the air is the true com- 
buſtible, that this ſubſtance Baier, the ca- 
loric and light during the act of combuſtion is 


and the.an af doctrine will ner be leſs 
oblig ed 1 to. e aſſiſtance of the ancient 


75 


| Jock ine to explain the phen henomena of calcina- f a 


ai 


tion and comby ſtion, But 1 ſhall abſtain 
from the ** of "theſe. reſlections in this 
place, and ſhall refer the reader to the proofs. . 


1 the diſcuſſion will naturally bring . o 
"Al een 7 ſhip ek. 


? » "> 
* ' 4 0 f . : 1 
ju 4 - © * * 1 o A * * 


SCE abit 


skor 10 


4 * 


ü $644, n enn, 245 74 
Gl : ; Agi us nog 0 2215: - 
0 ; 4 8 3 
| 9 6} £ — — 1 0 
| 8 E .C LL 00-NE 
* 
„ 1 1 1 * 5 
f . 3 2 
4 wage of: Different Sorts: rt Air. 
4 2 Tt; 400 + 1333 20 142 _ 43 2 | 
45 18 I ali 8 0 ts cal- 
IL culate the weight of different kinds of 
2 vir, in the, ſequel of this treatiſe, it is deal this : 
it \ premiſe the RE BET 
q weight. | 
1% > 
* I 3742 24 10 50 51 is KH 
Of Common Air. 
? | 45 1 $114 $50 15 15 11 0 556772 GT: 
| Sir Gene dee by mien of ex- 
* periments. made with a well · conſtructed ba- 


i rometer, diſcovered the length of a column of 

5 air, equiponderant with r of an inch of mer- 
1 cury,; whoſe ſpecific gravity was 13,6, at dif- 

ferent barometrical heights, and in different 

temperatures; the weight of veof an inch of 

by mercury of that ſpecific: gravity (which may 
of. be looked upon as conſtant, its variation being 

2 exceeding ſmall in the uſual temperatures of 

the 1 is 344,32 gr. Purſuing this 

C4 ING 


—— 


— — 
> — — —— 
— — —— — 
- wt 2 - — a — - — 
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— —ä— 


weighed air in a glaſs globe containing about 


| than i in the baronremicylz whon:Saufſure's _— cf 


i me n of this, eee. Tote 


24 | of the Weight of Airs. 


calculation, it will be found that 100 cnbig. 
| inches 25 common — * ere 


4 — rn * 
wm wh NI ; R L 


Bar. Than, 7 Gr. 
ih re 08; * 3 30,20 
„ 32 go „ 31,612 


| 56 0 | 
2945 2 | 35411 


. N gl, THE” 


Mean weight . 37 0197 


As the barometer, Jo here and at Paris, 
generally ſtands at or between 29, 5 and 30, and 
the temperature in our apattments is generally 
between 50 and 6, I ſhall conſider the 
mean uſual weight of atmoſpherie air as 6 i 


grains for every 100 cubic inches. » - 


too cubic inches of water weigh 2 5318 


grains, and as 100 cubic inches of common air 


weigh 31 grains, it follows that common air is 
about $16 times lighter in the circumſtances 
above-mentioned than water. I have frequently 


\ 


116 cubic inches, and in general found the 
reſults to differ hut little from thoſe reſulting 
from Sir George Shuckburgkh's calculation, 
only always ſomewhat lighter, which I be- 
lieve denotes an error rather in this methgd- 


bt” 


ood od ao eaten ; 


| grometer 


Of tbe Weight gf Airs: 23 


grometer was ANTS: go? oh Ae <oteris 
rr e 139 eee ee 
"af | Dephlogiticaed ar. Ob Oey 


CJ © 


1 E chis air from probipitats 8 Bi 5 
its goodneſs was ſuch, that one meaſure of it 
and two of nitrous air left but 4 of a meaſure: 
when 116 cubic inches of common air weighed 
35-38 grains, 116 of this dephlogiſticated air 
weighed 39,03 grains, conſequently its weight 
is to that nen age 1 hol oy | 
nearly. f 
To find the e of MINE in this 
ait when produced over water, I filled a large 
jar, containing 81 cubic inches, with this air, 
and then raiſing it out of the water, I laid it en 
mercury over a ſaucer of three inches diame- 

ter, containing 2 56,8 grains of oil of vitriol, 
whoſe ſpecific; gravity Was 1,863, and left 
them together 24 hours; on withdrawing the 
ſaucer I found it to have gained 3,47 grains, 
cConſequently 1190; cubic; inches may contain 
4,32 e 'The 1 br mens of the room 

"TER of” ** 8 92 n 193360101105, 2 
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. This 3 my water is mock more conſiderable than 
M. de Sauſſeure found to exiſt in the air of the atmoiphere. 
The difference is even ſo gieat; that it is difficult to au 
fu g that-ſome error has as crept into the experiments. 
Beſides, it muſt not be wire: that any- ſubſtance can de- 
priye the air of all its moiſture. Ie has already been obſerved, 
N 3 
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To try whether the hulk of this air would be 


of the Neher , Airs 


greater when obtained over water tha Wen 
obtained over mercury, I diſtilled at the ſame 


time 240 grains of red pr 
ter, and in another retort o 


FRE over wa- 


the ſame ſize, 


240 grains over mercury, and found the 
I could not 


ll, 


ntity of air exactly the ſame. 
Il fo large a jar as one of the capacity of 81 


* 


cubic inches with mercury; but from this ex- 


periment, Lam induced to think that dephlo- 
giſticated air does not in a ſhort time abſorb 
more moiſture, when received over water' than 8 
when received over ne, 


wk ITS ple 


-Ths 


fatimabl 
1 


air 


. 
; 


3 acid, wWhoſe 


1,097 3, 


and obtain over” r 


gtavi 


3 


ſcarce any ſmiell, and thit which it 
very different from the uſual {mall of inflam- | 
mable air. F 
The 3 bein 29,9, and the ther. * 


mometer 60* 11 found 


one 


hter, when 
Never * 


e The ſulphuric: 
ford take the whole of the water 

8 be Je air and the acid until 

o. 


- EF: 


Was 


IF bad 
Was 


ne weight of this air ta 
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5 b in this i tt | 

ment was extracted from clein, newly ade 

filings of ſoft iron, in the deere of 59% 
peeifc 


bee PP WET, 
air; but it is divided 
It may de obſ eee 
It may be obſerved, that air in general is ſpecifically 

— 1 . of it. 


Of the neige, A 29. 
be to that of common air as Bae g to ron. 


confi nearly-12: times lighters: 1 

Td thas . bulk af inflammablec ais 
obtained: from the: ſame ſort and quantity off 
materials, with the aſſiſtance of heat: towards 
the end, was nearly: greater em ĩt was ob- 
tained over water than when: obtained over 
mercury. I have not weighed. inflammable 
air thus obtained over water, but it is well 
known to be at moſt but 8 or 9 times med 
than, common air. 5 

From 85 cubic inches of. raflammable ain 
received, oyer water, I extracted by oil of 
vitriol, in the; er above mentioned, in 
55 hours, 2 grains of water; and though un⸗ 
doubtedly there is an error in all theſe experi- 
ments, yet there can be little doubt but this 
inflammable air contained its weight of wa- 
ter; the inflammable air by the ſubtraction 
of its water loſt its ſmell, but Continued as in- 


flammable as ever, and: therefore therebid nον 


reaſon to think it was decom 
wen e 3 1 n 
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By. e ben g thi to- a ni of! ; 
filings of iron and ſulphur made into a paſte,” | 


over mereury, IP obtained air fo far phlegiſti- 
cated that it was not in the leaſt diminiſhed dyn 
Aitrous: ar; 1 dre by frequently intto- 
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dycing dry filtering paper under the jar that” 
contained it, and found its weight to beito; that 
of common air as 985 to oo, the barometer 
andi at 30, 46, and the thermometer at 
60: care muſt be taken that this air do not 
ſtand too long over the martial paſte, elſe in- 


e eee air e e 1 eee ee 


26> Of the Weight f dirs 
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1 4 j = _ 4 + 
re , 4 . 1 1 . CO. + 1 105 
2 We 1 1 gh 01 £632 
3 'A ka ine air. 1 
5 ; 2 l , N 1 = 
1244 — * 1 „ 


I 1 found the N of uke zi air to rats” 
of common air, to be as doe to 1000, ba- 
rometer 30, thermometer 61“: its weight pro. =" | 
bably varies in Proportion to the moiſture it 

e er mult be 75 ee, £ 
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jy a = 3 infallibly Uiforder the. 
metallic apparatus of my globe for weighing | 
aixs, I endęavoured to find its weight by com- 
paring the loſs of weight of the materials 
which produced it, viz. 50 gr. of copper, and * 
' 580 of nitrous acid, whoſe ſpecific gravity was 
1,1389, with the v . e of air produced. 
With this view I produced over mercury in 


the temperature of 64, barometer 29,6 in 
81 hours, 38, 74 cubio inches of nitrous air, 
at the expence of 14 gr. of the materials 0 
therefore 100 cubic! inches of this air would 
weigh 36, 1 gr. but 100 cubic inches of com- 
r 8 5 mon 


8 


5 


f the Weight of Airs. 29 


. 


mon air would weigh but 30, gr. therefore 
the weight of nitrous is to that of comma 
ain as 1195 gofkogo a inte, 


If this air had eee Fr) 


in ſtrong heat, its weight would probably have 


been very different, as it is liable to be mixed 
with phlogiſticated air, nitrous vapour, and a 


variable quantity of Water: nitrous vapour 5 


would render it heavier, and e, 


arr, water. 1 in of 52 f! 


ee 21 21. 10 L. ** 
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1 TY 3 being at 33 ok ths 


thermometer 64, I found the weight of fixed 


atr: exttacted from calcareous ſpar, by marine 
acid, whoſe, ſpecific.gravity: was 1,0145, and 
obtained over mercury, to be to 2 com- 


mon air as 1 500 to Iooo. 


: Notwithſtandipg that this air was Lt 
in the drieſt ; manner poſſible, and that the 


globe which contained it appeared! 8 


dry, yet when I carried it into a rom 25 des» 
grees colder, the inſide of the globe was co- 


vered with dew, 1 N formed Ne 
drops.” 1 : 


a ? 18 24 5 inan 
itrioli did 1 CEE OT 
J Vitrolic Acid Air. e N 


| 3 77 Fara! 


r extracted this air in 2 2 ſtrong hats Gam 


copper, by means of vitriolic acid, whoſe ſ os 


In ane was 1,704, Its weight was to 
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% Of the Voight of din. 
af common air a8 2265, te 1000, barortieter 


Inflmmable' 53 2:613 | | 3þ3 


var. , thermorneter 60 


weight of this air muſt be forhewhat | 
variable, as it contains a variable 2 


| ene e ene 8 
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© Hepatic Air, n 
That ee from Reg 106,466 


common air as 1106 to 1000; but as it con- 
tained a little metallic inflammmable air, it is pro- 
bably lighter than * GY from alkaline or 
egen ee | 


Table of the eee 3 166! > kübie 
inches af different kinds of air, all cher 
6 eee 
ce 3.83 £541 
Projjetion tocommadair, 
022000, 
1103 
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em 55 the zd colin; the weight of 
common 9 given, that of any”. 


| 25 5 arti- 


eee. 88 


19 ir in he rature, and under 
op 1 99 hretty nearly; 
or i tem be 475 9 — 
98 955 not 2 e accu- 
1 +) Ain point of com N 
che 95 
down b of 5 eB and ni» 
frous air = 135 0 found 17 
_ the ſake 3 1 C tion, an 
er. cauſe” others” Hive nd nd" their weight A 


3 mean 1 * common air. by Mr. 
Layoiſier's” calculation, differs, very little from 
that Which I affign to it, that is'to/fay; only 
by 7 Troy grains, in a 1000 Engliſh cubic 
inches, his calculation exceeding mine by ſo 
much; but with reſpect to othet airs; the dif- 


ference between us is greater, as may * ſeen 
by the pn. 5 7885 | 


| ea” I | & rn; 
by my calculation. French Gr. By Mr. Lavoiſier, 


Common air 45,69 46,81 
Dephlogiſticated 5o 477317 
Fixed 118 68,74 69, 50 
W $4453 40, 


The Wa of each of theſe airs being ſo 
different from that on which 1 grounded my 
former calculation of the proportion of their 

ingredients, I have been obliged to re- calculate 
the whole. To inflammable air, I ſtill afign 
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| Mealures, ages 5 Scales of omg 
and Thermometers, employed by Mr. Kir 
wan, to the Meaſures, Weights 48d Sales. 
a uſed in F rance, och Me: Aer | 
r 5 : , 4 


"Have 886 all the ne of M Kir- 

1 Van to the royal foot, and for this purpoſe 

I have made uſe of the ſu ion, that the 
Engliſh foot uſed: by Ar. Kirwan is in pro- 

portion to the French foot as 11, 2996 ne. 
This proportion was given me by Mr. de La. 
landes from experiments made by himſelf on 

- || the. compariſon of the meaſures. of the g 8 
; EE] whenge 3 it ps N : 


1, 2/3» Prench 14 


; That the En liſh "ie — 11,2596 
5 the Inc 7 48 5 3 
the Line 8 Fe. e 1 
the Foot Square ls 126 _—_— | | 
ide nch Square tt 7 Eg 0 
ts the Line Square %s . 
dhe Foot Cube 142,864 
ſtie Inch Cube 0,8260 
| tze Lane Cube o, o 
© OL 2 | a I have 


44 Ruthin of 
I have reduced the weights to the poids de 
marc, and have in the reduction made the 
poſition, that Mr. Kirwan always uſed —4 
weigbt, and that the pound Trey Is equal to 
1202, 1 gros, 47 grains poids de marc. I 
baye taken this proportion from Mr. Tillet's | 
Memoir, printed in the Memoirs of the Royal 
Academy of 0 for the ns 1 07 Hence 
e 


That the ad of Me Krv > 
„ rwran ; 1 
„ grunt of +7 
the Penny Weight, or Denier 2962955. 

the Grain 1 . 


45 Mr. Kirwan "ap cats made his 
thermometrical obſervations after the ſcale of 
Farenheit, I have reduced thoſe obſervations 
c to the temperature which would have been 
indicated by the gradation of Reaumur, by 


making uſe of the formula A, ſuppoſing 
wh be the degree indicat by. Farenheit's 


(1 haye placed all the au af the 
be at e 


* In Mr. Tillet's. Memoir; el 111 is one mark, 


oz. 1 4 gros, and n, which is 10 grains leſs than in 
— — rr ye err 


to 7021 French grains, the ounce 585,083, the denier 


ES ace e of weigh — 
0 Ha 33 ns ote of 
. Eoglit Trade 


following 


| A 4 1 le therefore fore hug 


. eighte, Meaſures, &c. 3s 

— nag becauſe theſe. reductiong ap- 

a collection, which-may be ſepa - 

oy: from the ſection. I have been careful to 
2 to each article by letters *, for the more 
rd verification of the calculus ! in future, the 
2 Qions wh be e at the: oy of * 


* Ih perceive that . tec rt de 
inſerted in the text, I have put numbers between the brackets 
3 F. 


4) One hundred French exbieinches-of can f | 


h poids de marc— | 
* Thermometer. 
Inches f 12,44 deg- 45,685: 
. ol, : pri plows 
e 1 5 3. $44 ol Ul ITY ABC, 


[ W - 

0 ——— n er 
5 1 = + * 

* . - „ © 


2 Mean weight, 45. 


6% ag) be and yo e ee 


eorreſpond with . inches and 28.149 inches of of the - 
French barometer; 


the 50 . 
mometer of Fahrenheit anſwer t to 8 and N 


Reaumur. 


24) One hundred cubic, inches of water wei 37419 ·8 


2 grains poids des marc, and one hundred cubic 1 of com- 
"ag e 45.81 grains; the proportion therefore is 8 16:6. 


(25 en 95.816 cubic inches of common air weigh 

ph + 95.816 cubic inches of dephlogiſticated air weigh 
the proportions therefore ate nearly 1104: 1000. 

wt 5) One hundred French cubic inches may therefore, ac- 


ee Kirwan, contain ar GY water, the 


ature being 9.777. 
(26) 5 ains ofthe red aide 
<uble inches. of de- 


(26) The Gan atwhich the inflaativable 1 gas e 
produced was 12 degrees of Reaumur, and at the time of 


Wea it 6 12.44, andthe baretheter 
at 


28.1 | 
15 D2 (2% Seven 


_ 


(27) Seven thouſand and twenty-ſeven o cubic inches of 
ade. loſt 2.95 grins of water by expoſure to the, | 
(28) When the, weight of the phlogiſticated air was taken, 
the barometer ſtood at 28.58 inches, and the thermometer 
t 12.44 degrees. | WEE TILES: eee $4" 
(28) The weight of alkaline gas was taken at the preſſure, . 
of 270 13 and e e A 
(28) Fifty-one grains of copper in 707.6 grains of nitrous. 

acid, whoſe ſpecific gravity was, 11309 produced 31.999 
cubic inches of nitrous gas, the barometer ſtanding at . % 
t dur- 


the ratio of the former to the latter is 1195: 1000“ 
(299 The ſpecific gravity of fixed air was taken at a preſ- 


(30) The barometer ſtanding at 28,27, and th thermome- | 
ter, 14.44 the weight, of the vitriglic acid air was to that 


(30) A table of the abſolute weights of 100 cubie inches, 
of the different kinds of air in French weights and meaſures, *. 


* 
7 


* 


- ..... Dephlogilticated 88.32 113 
ets cated \\ 45.192 985 Kal 
3 CTY | Ca. cape 


- _ Vitriolic 103.759 2268 
Fixed 65.715 1500 
Hlepatic 85 1106 : 
Alkaline - 27,486 600 
Inflammable 23857 84.3 


_ As all the experiments hitherto made upon the compoſi- 
tion of common air, appear to eſtabliſh that oo cubic inches 
conſiſt of 28 inches Shlogilicaned and 72 of e 
air, it would follow on the ſuppoſition that the two airs were 
accurately weighed, and that no combination took place 
between them, that 100 cubic inches of common air would 
weigh 46.08 grains, and if any ſmall degree of combina- 
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5 15 Meigbit, Meaſurer, E 

bo RP LA f 1 

I) According to; iment of Mr. La ſee 
ws Memoirs of he Royal Society of Medi- for Low | 
1782, Page 569) one hundred cubic inches of common 
air, at the temperature of 10 degrees of Reaumur's thermo- 
meter, and at the preſſure of aß inches, weigh 46 grains. 
One hundred cubic inches ef vital air, or digenous gas, at 
the ſame temperature and preſſure, weigh 50 grains, | 
- One-hundred cudie inches of mephitis, phlogiſticated ai 
or z2otie gab, weigh 44 grains. 
Since the impreflion of theſe refults, Mr. Lavoifier has en- 
deavoured to determine the ſpecifir gravity of vital air or? 
oxigenous, gas with more preciſion than before, by keeping. 
an account of the ſmall quantity of mephitis, or azotic as, 
Which it almoſt always contains; and he thinks chat the 
weight of 100 cubic inches of this' air may be ſet at 31 
grains. A greater weight indicates à mixture of carbonic 
| Thais els weight indicates a mixture of 2zotic gas. 
e. 


 *Theairs in theſe Teſilts are ſuppoſed to be ſaturated with” | 
water. Their volume is changed nearly ri for each de- 
gree-of Reaumur when the temperature is altere. 
grains of phlogiſton, and 44.79 of nitrous bafis, '' 
3 Fo fo — —— of = a 2.0288 
grains df. | a on, nd 56. 87 lephlo 1 ed fir, IN 
cording to'the opinion of Mr, Kirwan, 
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Ke Cami f aide, * General bn oF 
"oiples of t the New They. 125 1272 
2005 
ITH \ reſpect to he nature and end 
compoſition of acids, it muſt be owned 
' that the theory of chymiſtry has been much 
advanced by the deductions and Wear of 

Mr. Layoiher : that a certain quantity of pure 

air diſappeared during the combuſtion of ful. 

phur and phoſphorus,” and on uniting -pure 

air with nittous air,” was firſt diſcovered} by 

Dr. Prieſtley ; but the connection and relation, 

of this ait 2 the reſulting acids; wus firſt at · 

tended to by Mr, Lavoiter” I'haye ſbewm in 

different 3 in the Philoſophical Tranſac- 

tions, chat "this air always unites to the phlo- 

giſtic principle, and is converted inte fixed Air, 

_- 1 neglected tracing it any farther; I am 

now of opinion that it becomes an eat 

. conſtituent part of acids. 

All acids conſiſt of two principles, one pe- ; 
culiar to each, which, in the opinion of the 
antiphlogiſtians, has not as yet been decom- 

IQ poſed, and conſequently muſt be looked upon, 
, relatively to the preſent ſtate of our knowledge, 
AS A ſimple ſubſtance ; and the other, EE atr, 
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greater of its ſpecific heat, and condenſed 
into a fmaller volume; the firſt they call the 
acid Bafes, the laſt, the orig nous principle; thus 
the vitriolic acid, according. tu them, eonfiſts 
0 . as its baſis, and pure air, in a con- 
ctere tate, as its acidifying or -oxigenus prin- 
A id VVV 
d doctrine of the compoſition of acids 
bas been admitted by ſome of the ableſf de. 
fenders of phlogiſton, and particulariy by 
that diſtinguiſhed philoſophic chymiſt Mr. dt 
Morveau, with this ſingle modification, that 
the baſes of acids contain phlogiſton, Which 
they loſe on uniting to pure air; yet it ſeems 
d mexvery difficuft to conceiye how pure air 
5 can unite to phlogiſton, a ſubſtance to which 
it has the affinity, without forming a 
new..compound; endowed” with very different 
properties from thoſe which ft poſſeſſed be- 
fore ſuch union; it ſecitis;/ therefore,” more 
reaſonable: to conclude, either that it forts 
water, as Mr, Cavendiſh thinks, of fixed air, | 
as I ſhall endeavour'to prove in the following 
ſections. It muſt be allowed, that the go. 
g ſtant extraction of fixed air from the vegetable 
| acids, and the impoſſibility of proturing pure 
air fror them, forms a ſtfong preſumption in 
fayour of this aft opinion n 
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_ Calx of 0004, 4 al 

N Cobalt A 74 ..,Calx of nickel 
d 15 Alx of lead 
nm S .. Calx of tin 422 
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This table is liable to numerous objections, 

which I ſhall have occaſion to mention in the 
ſequel ; I ſhall here mention only a E which 
| apply generally to the whole table. d i 


iſt. Of the firſt 19 ſubſtances which hays 
the greateſt affinity; to the oxygenous principle, 
not one unites to it in the common temperature 
of the atmoſphere ; and yet nothing prevents 
this union but the affinity of the principle of 
heat with the oxygenous principle, which af- 
| finity i is laid down in this table as weaker than | 
that of a any, of the nineteen ſubſtances that pre- 
cede it. 
5 2dly. The onl ; ſubſtance Iran unites to 
"1 enous* principle in every tem rature, 
and CY 5 fie pritict 1 de 
nitrous Air , Which Jet, if mis t is {et [uh x 
as. wok almoſt the weakeſt Fee mth the 
genoue principle. 6 
0 No p is given that pure air, "while 
pe r and Adel with any other ſub- 
og unites to any thing except inflammable 
; nor has it been produced from any ſub- 
ſtance except the. calces.of the perfect metals, 
mercury and lead, unleſs et were. PIE 


N With ſome acid. ES 42 6s i 
| £517 2H.5 1 
e ar e only 2 rtion debe! in 


Felt or-oxygefious gas. This nd Hanel. in in 
all the decompoſitions of the nitrous acid, and is mo — 4 
ble EY of the n anſla 
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Tha ww of Mr. Cavendidh, and of 
longe, appear to me to leave no room te 
doubt that when very pure dephlogiſticated air, 
and inflammable are inflamed, the product is 
mere water; for when theſe airs are em ployed 7 
in the proper proportion, only r of the mix 
ture of both airs retains its aerial form * ; now. 
it is impoſſible to ſu uppoſe that all the water 
obtained Ppre-exiſted in 44 airs, wm Is, thas 
49 72 in zo were water / "Mt 
cording to Mr. Lavoificr, 700 parts of 
water by - HEY contain 'about. 87 of de- 
phlogiſticated air, and 13. of inflammable air, 
that is, nearly in the proportion of 7 to 1 
and Appen the weight of theſe airs. to be 
ſuch as given in the firſt ſection, 100 troy gr. 
of water will contain 2 3 cubic inches of 
deplilogiſticated air, an 497 of inflammable 
air F, that is nearly as 1 1 89 77 
83 75 
experiments 10 5 ths ver 
, in th nde of the Com en of che — 
PAS al Pars; give to : = by —_— of — | 
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2 Whence 100 gr. poids 75 contain 2101 3 14 


f 522 of h nous gas. 
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. Of the Compoſition e Acids, Oc. 44 
_ this calculation is ſomewhat-precarious, as it 
is grounded chiefly on the experiment of Mr, 
Monge, the moſt accurate of thoſe made in 
France; and his inflammable air was certain, 
ly ſaturated with. water, its ſpecific: gravity: be 
ing not quite ſeven times below that of com. 
e i ove oor nab ibioſbd3ins 
The only circumſtance in which water has 
2 been Kane reſult from the union 
of inflammable and dephlogiſticated air, is Hat 
in which one or both were expoſed to a rad 
heat; but it cannot fairly be inferred: that water 
ee en union ” oa our ry heat; an 
the contrary, it appears that another compound 
of both, viz. a is then: formed : thug 
mercury and ſulphur in 4 low heat form 
athiops, and in a greater einnabar; yet it is 
certain that in low heats, _ 2 airs may 
remain long together without forming any 
union, and when they do unite, it is becauſe 
one of them has not its whole quantity of ſpe» 
cific fire; but in high degrees of heat, their 
ſpeci becomes /enfble heat, as Mr. Watt has 
covered F, How great an impediment {j 
cific heat is to the union of bodies, when the 
compound that ſhould reſult from ſuch union 
muſt contain much leſs of it than either of the 
ingredients, I have elſewhere ſhewn by the cx» 


I | * Mem. Par. 1 $3,p. 79- Si e 
1 Philoſophi cal Trat 775% p. 33. 


ample 


44 Of the Compoſttion of Acids, Wc, 
ample of fixed air and quick lime, and "pi .of 
bo ge n ee r. 

Another principle aſſumed by the patrons of 
Gs new theory, and which indeed is the. cor- 
ner ſtone of their whole ſyſtem, is the decom- 

tion of water, but of which the maintainers 
of the old doctrine have as yet received no 
ſatisfactory proof; according to Mr, Lavoiſier's 
table, water ſhould be decompoſed by charcoal 
at leaſt in a boiling heat, which is full ſuffi- 
cient to communicate as much ſpecific heat to 
ke inflammable part of water as is neceſſary 
to its aerial form: yet water has not yet been 
decompoſed in that manner; whereas water 
and iron will produce inflammable air in the 
temperature of the/'atmoſphere, though iron 
has in his fyſtem leſs affinity to the oxigenous 
principle than charcoal has to that principle, an 
evident ſign that it is not from the water, but 
from the iron,” chat _ Manor p amounts air ge 
no ONT Se IT 
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B. 1 in che defects which be 
| -urges againſt the table of affinities of 
| the oxigenous principle with the different ſub- 
ſtances, does not judge me with more ſeverity 
than I do myſelf. But he ought to have taken 
notice that I had myſelf. en all the objec- 
tions he urges againſt this table before him, 
and perhaps in a ſtronger manner. The fol- 
lowing is the manner in which I expreſſed 
myſelf in the Memoirs of the Academy of 
e for the your 1782, beginning at Page 
5. if 
5 — I am not unacquainted with the difficul- 
<« ties Which attend the conſtruction of a table 
£ of affinities; and, in order that it may not be 
**. thought that Iam diſpoſed to conceal them, 
I ſhall proceed to exhibit them in all their 
force. A principal defect, common to all 
ox "a tales of affinities which have been 
Fo 40 n 


L- 


W wei Loveifer 
A been made, conſiſts in their preſenting only 


<< the reſults of ſimple affinities, whereas there 


« exiſts only in nature, as far as we can ob- 

s ſerve them, caſes of double affinity, often 

* triple, and others perhaps ſtill more com- 
C6. : ted. 3 e C : 


To form accurate ideas reſpecting theſe 
, phenomena, it is neceſſary to conſider all 
e the bodies in nature as plunged in an elaſtic 


I fluidof greatrarity and lightneſs, known by | 


* the name of the igneous fluid, or principle 
of heat. This fluid, which penetrates all 
«© bodies, tends continually to ſeparate their 
* parts, and e e them if they were 
E not retained by their mutual attraction, that 
e is to ſay, the attraction which is commonly 
called the affinity of aggregation. The re- 
« fiftance which the conſtituent molecules of 
| «© bodies oppoſe to their ſeparation; is therefore 
_ «the reſult of two forces, both of which are 
« variable; the firſt, according to a certain 
<« law dependant on the temperature; and the 
ic ſecond, according to the diſtanee to which 
the action of the igneous fluid may remove 


„ conſequence of theſe two cauſes, that the 
fame body, more or leſs heated, becomes 
fucceſſively ſolid, liquid, or aeriform, accord- 
0 ingly as the effort which the matter of fire 
* makes to ſeparate the parts is more or leſs 
* ſtrong, or weak, or in equilibrio with the 
* aggtegative force.” I have ſpoken elſewhere 


ef another cauſe whiel oppoſes the ſepara- 


AE: 
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* 
2 an Tall of INI, 49 
4 tion of aa en ane, and prin- 
. eipally of fluids, via. ae the a6- 
40 . moſ; here, O i 7 . tg 

"uy Ky cs. it ia diſtinguiſhed, 1 W "228 
« bodies are combined together, their. action 
« a abſolutely. different according to the de- 
gree of heat in which. the combination is 
10 e If they be both concrete, as for en- 
ample, lead and tin, they have no action 
| upon each other, os 
ir reſpective parts amon emſelves is 

<« 1 N the mutual action which the 
| c molecules of the two metals can exerciſe 
66 each other; ſo that it becomes a 


| ch ymical axiom cor 3 
| i ſilpra: but when by action of 


«© heat the molecules * the two me- 
« „ tals have. been ſeparated; where. their at- 
traction or affinity of aggregation. has been 
% minlbed, then they act on each other, 
* and combination takes pines between the 
Oy amino 
„% A table en Canpages ore pre- 
t « ſent true reſults. but at a certain Hop yr of 
cc, heat. Mercury affords a ſtriking inſtance 
1% of this. Let Thi metal be heated to ſuch 
$6 a degree as to make it boil; it will then de- 
t compoſe vital air, and ſeize the oxigenous 
. 50 principle, which is one of | its. canſtituent 
«« parts, and will by that means be calcined, 
and r FI nn <= pagoro 
« mercury a ſomewhat: ſtron ree 
« of heat be EW namely N — 
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4. pable 22828 the vital alt is dir o. 
* engaged, and the mercury is revived. We: / 4 
_ * ſee therefore, that at the temperature of 
* boiling mercury, the oxigenous principle” 
e has a ſtronger affinity with the metal than. 
« the matter of heat has, and that the contrary 
takes place at a more elevated Tem npera- 
45 ture. 074 
A table of affinities eotifiriictbd upon the 
&© principles of all the facts we are acquaint- 
ed with, cannot, however, expreſs more 
1 than one of theſe two effects, and muſt 
_ © therefore be neceſſarily defective in one or the 
« other caſe. Mr. Bergman has endeavoured 
<< to remedy this inconvenience, by dividing | 
« his table of affinities into two parts, the one 
* intended to exhibit the reſults of experi- 
ments in the humid way, and the other in 
« the dry way. But to obtain tables which 


« ſhall ſtrictly agree with experiment, it is | 
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, « neceſſary, as it were, to form a table for 
«© each degree of the thermometer. 3 
* A ſecond defect of our tables of affinities 


c ig, that they take no account of the effects ; 
« of the attraction of water, and perhaps its de- : 
«« compoſition, in its combinations by the hu- a 
« mid way. Water is confidered as an agent 
« fimply paſſive, though it acts with a real 5 
and diſturbing force, which ought to be 5 
* brought into conſideration in the reſults. - 

A third imperfection of tables of affini- . 
„ties 1s, that 1 5 cannot expreſs the varia- 


\ * tions 
6 i 
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| ay nos "which take place in the attractive 


«: force of the molecules of bodies, at the dif- 
+ ferent degrees of ſaturation- There are 


% certain combinations which have tWo of 


« three evident degtees or periods of ſatura- 
<. tion, and there are others in which'a"greatet 
«number obtain: the formation of acids/af- 
« -fords many examples —— which it may 
not be uſeleſs to digreſs for a moment. Th 
4 vitriolic acid, as T have ſhewn in a Memoir 


in the collection for the year 1777, is pro- 


« duced by the union of ſulphur and — 3 
« but by the combination of theſe to prin 
eiples, it is poſſible to form two diſtin 

acids, which differ eſſentially” from each 


other in moſt of their properties; the vi 


* triolic acid, which ĩs ponderous, fixed; with- 
Out ſmell, and attracts water with 
« Avidity; the ſulphureous acid, -whic 

* eminently volatile, does not combine with 


water, but in a ſinall quantity; and has 4 


every penetrating” ſmell: theſe two acids 
«have each their degree of faturation; the 
« fixſt conſtitutes the ſulphureous acid, and 
er the latter the vitriolic acid, without there 
*© being any intermediate compound between 
the ſulphur and the ſulphureous acid, or 


between this laſt and the vitriolic acid; and 


* in order to convert the one into the other, | 
„it is ſufficient' if oxigene be added to the 
Fe . pn rg or Warn — the onward 


* acid. = 
| E $5. 540 The 
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50 Note of Mr. Laveifer, 
The marine acid, as I have 


obtained by diſtillation. from ſea ſalt, ,whe- 
t ther with clay or the vitriolic acid, it is not 


* 


already 
4 obſerved, eſents che _ We N - at 


_ is compoſed of an unknown principle, wh hich 


as not yet been obtained. in a Renger 
dy but in the acid is combined with ox- 


<< gene: if this acid N eee. 
« or other metallic calces, as it has a 


« affinity than moſt of them with oxigene, | 


 < ſeizes. this princip ple, and becomes com- 


«. pletely ſaturated; it then forms a gaſcous 
<< acid, capable of being abſorbed to ſaturation 
% by. water, and poſſeſſing the property of 
« diſſolving gold, &c. It is this acid which 


« Meſſrs, Bergman and Scheele have named 


the dephlogiſticated marine acid. On the 


<< contrary, in the ſtate, wherein the acid is 


completely ſaturated with cigene; it is 


then analogous to the regs OS © 
very volatile, has W ry > 

It is very probable the — circum- 
1 ſtances take place in the two phoſphoric 


25 acids, namely, that obtained by perdeli- 

% quium, and that obtained by combuſtion; 

« the firſt is much leſs ſaturated with 

2 than the ſecond, and there exiſts the —_ 

« difference. between them, as between, the 

8. ſulphureous and vitriolic n 
Laſtly, nitrous. air is capable of . 
with oxigene, not only two, but an infinity 


8 an 


1 F ay PET of en and there Sankt | 


on Tables of Afnities. 31 
4 An infinity of different nitrous acids; from 
< that which is called dephlegiſtiented, and 
is white and colourleſs, to that Wich-! is the 
* moſt red and ſmoking. 
It may eaſily be conceived, that the force 
« of affinity, which unites the two principles, 
« ſulphur for example with oxigene, is not 
« the ſame in the two degrees of ſaturation, 
in the vitriolic acid and the ſulphureous ; 
«acid ; but this difference is the more parti- 
| « eularly remarkable in the nitrous acid. Ni- 
* trous air, which adheres ſtrongly to this 
acid when it is completely ſaturated with 
c coxigene, is retained with very little force in 
« the fuming nitrous acid, fince the ſimple 
heat of the atmoſphere is ſafficient to ſe- 
a parate it. I might add, that this difference 
in the proportion of oxigene, 'changes the 
. © "affinities between the acid and the diffe- 
rent fubſtances' with which it is capable of 
1 e that the acid, which was the ſtrong- 
en completely ſaturated with this 
8 Tae becomes weaker in proportion as 
li- 4 it is deprived of it; but I ſhould deps 
>; < 'from the object of this Memoir, Whie 
NC * only to examine the degrees of bye of 
me <«::oxigeric with different ſubſtances; -and not 
the « the degrees of affinity which thoſe ſub- 
7 « ſtances acquire by VANS: combined with that 
ing principle. 
uty | *< What I have here ſaid „ Wibſt tables of 
ilts 4 * affinitios _— — to that which I 
128 es PRO F: 
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* c Nate of Mr. Liautifer, 


2 . „ but I am nevertheleſs of opi- 
4 nion, that it may be of ſome uſe, at leaſt un- 
«til a greater number of experiments, and 
the application of mathematics to che- 
% miſtry, ſhall enable us to extend our views. 


4 At ſome future time, the preciſion of dur 


«data may perhaps be carried to that degree, 
that the geometer may calculate in his "Pa 
<< ſet the phenomena of particular chemical 
* combinations, in the ſame manner as he now 
« computes the motions of the- celeſtial; bo- 
15 dies. The views Which Mr. de la Place 
1 entertains: reſpecting this object, and the 
experiments we have prqjected according to 
his. ideas, to expreſs by numbers the forces 
4 Of affinity between different bodies, give us 
1 reaſon already to conſider; this as a a 0 95 
entirely chimerical. 

I did not preſume to offer a table of the affi- 
nities of oxigene with different ſubſtances; till 
after I had made theſe preliminary obſerva- 
tions; and certainly it could not have been 
done with more reſerve and circumſpection. 
At this day, when I review theſe reflections, 
more than four years ſince they were drawn 

up, and after having been inſtructed by the 
criticiſm of Mr. Kirwan, I ſcarcely ſee voor 
thing to add to them. I ſhall infiſt Ny 
two points, which I at that time menti ed 
only in a ſummary way, but which N t 

be developed ſome what more amply. 
. idea of dle aides if 
| 1 2 1 
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on n Tables Anis. 53 
any one ſhould: perſuade himſelf, that in all 
caſes a body will take from another the whole 
of a principle for which it has 2 greater affi- 

Let us clear up this enunciation by E 
examples. If the ſulphuric acid be boiled 
upon mercury, ſilver, or copper, theſe metals 


do not completely decompoſe the acid; they 


do not take from che ſulphur the whole of the 
oxigene to which it was united; for they act 
upon the oxigene only by virtue of che attrac- . 


tive force they exerciſe upon it diminiſhed by 


the attractive force which the ſulphur exerts 
upon the ſame principle. The oxigene, in theſe 


kinds of decompoſitions, muſt be conſidered as 


obedient to two unequal. forces; on the one 


part, it is attracted by the metal which tends 


to caleination, that is to ſay, to become an 
oxide; and on the other, it is retained by the 
ſalphur: and it is divided into two parts, 


until an equilibrium is obtained. When there- 
fore the table of affinities announces that fil- 


ver, mercury, and copper, deprive ſulphur of 


the oxigene, the event is not accurately ex- 
preſſed; for it ought to be ſaid, that when 
theſe metals are preſented to oxigene and ſul - 

phur, the oxigene is divided between the ſul- 
phur and the metals in a certain proportion, 
which conſtitutes an oxide and ſulphureous 
acid. Nov if we could ſuppoſe that the form 


hitherto given to our tables of affinities, could 
cexpreſs this mixed effect in the ſimple caſe 


ſane related, yet there are an infinity of others 
| E 3 more 


44 - Not . Mr. Lavdifier, 


more; complicated, to- io the language - of 
our tables is abſolutely licable 
I muſt add, in 1 ce, that at the 
time in which I drew out the Memoir upon 
the affinitics of oxigene, the decompoſition of 


Water was only a conjecture.  'This: is now 


proved, and at preſent obliges us to conſider in 
a very different manner all the affinities which 
take place when metals are diſſolved in diluted 


acids. It is impoſſible to avoid the conſt» 
 drration.of the 


affinity which-the principles of 
water have with reſpect to themſelves, or with 


the metals, or with the conſtituent principles 
of the acids; and the complication which re- 
ſults in the effects, gi gives riſe to an infinity af 
anomalies which are Aieule to be accounted 
for, and ſtill more difficult to be foreknown 
in the actual ſtate of our knowledge, and which 
La, potihly be NE in our bis of af- 
.. +  - + +1 50 
This is all I tall enden nee de e 


neral and preliminary reflections, which are 


— ——V— 1-publihunt 
upon this ſubject in the volume of 178. 


They tend to confirm the truth, that it is im- 


poſſible. to make an exact table of affinities in 
the form hitherto adopted, and in the preſent 
ſtate of our knowledge. So that to reſume 
what has been ſaid, the table I have preſented 


_ affords true reſults only in certain degrees of 


temperature. It does not __ that one 
. whos from — the whole of the ox-. 


igene . 
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ion which was combined with it; but only 
this principle is divided between the . 
until my ures point of equilibrium; and, laſtly, I 

could not attend in its conſtruction to an infi- 
nity of diſturbing cauſes, ſuch as the aQion of 
water, and the principles which compoſe it. 
But the cauſes of error and uncertainty are 
common to all the tables of affinities hitherto . 
publiſhed,» and may be more eminently urged 


againſt the column of affinities of phlogiſton, 


publiſhed by Mr. Bergman, of which mine is 


in many reſpects merely an inverſion. 


After theſe: 3 I think my 
ſelf diſpenſed from diſcuſſing the objections of 
Mr. 7 — article by I have only 
to complain, that after havin proved that cer- 
tain articles of my table of affinities affords 
falſe reſults in ſome circumſtances,” as I had 


_ myſelf before announeed, he after wards fup- 


poſes them true, in order to argue in favour of 
phlogiſton ;- but it will be eafy for me to diſ- 
concert this manner of reaſoning, ſince it is 4 
principle in ſound logie, that a juſt concluſion 
cannot be drain from a fact which is confi- 
dered as falſe, nor from a principle which the 


| reaſomer conſiders as erroneous. , 
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Ppon the Pecompoii and” Nesse 
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R. R. er agrees e us in chis arti⸗ 
I dle, that water is a. compound of de 
p logiſticated air and inflammable gas, or. 
according to our manner of exprefiion, of oxio 
gene: and. hydrogene; we haye; therefore no 
reply.-to. make on this head. But he thinks 
952 from this combination of oxigene and 
ydrogene, there does nqt always reſult Wa- 
ter; that in ſome circumſtances the reſult is 
fixed © air, or carbonic, acid; that in others. 
it is phlogiſticated air, or azotic gas; and, 
laſtly, that the reſult is ſometimes nitrous gas 
and nitrous acid. All theſe ſubſtances, ac- 
cording to Mr. Kirwan, are compoſed of the 
ſame principles; in the ſame manner, for ex- 
e as fulphur and. mercury afford either. 
2:54 & * 


Emmen of Water. zy 
or einnabar, according to the degree of 
beat. It is upon this article that we diſfur eſ. 
ſentially from the opinion of Mr. Kirwan. 
We maintain, that when pure inflammable air 
is employed, that is to fay, exempt; from all 
mixture of ph logiſticated air, or of e 
and is combined at any degree of heat what- 
ever with perfectly pure vital air, or oxigenous 
gas, water is conſtantly formed, and the weight 
of this water is rigorouſly qu 40 the — — 
of the two airs. We will even go further: 

we will ſhew; in the diſcuſſion of the experi- 
ments of Mtr. Kir wan, that univerſally when 
ever he obtained fixed air, or carbonic. acid, 
charenal was preſerit ; and that Whenever 
charcoal was not preſent, the carbonic; acid 
was not formed; laſtly, that it is a gratuitous 
and unfounded ſuppoſition, that inſlammable 
gas 2 eee * the elements 5 


With — to la decompoſition rats 
Which Mr. Kirwan denies, the laſt experiment 
which was made at Paris in the eſence of a 
numerous commiſſion of the Academy of Sci- 
ences, does not permit any longer doubt. The 
long abſence of M. Meuſnier, one of the co- 
pperators in this experiment, has prevented its 
| bein: yet publiſhed. The e 1s . 
abridged eee . 
A gun- barrel was takes into: which was 
introduced a quantity of thick iron wire, flat- 
e by hammering: the — and the 


iron 


58 % 2 av0iher on the Decompo bh, CD 
1 iron which it contained, were 4000 10 | 
wo the moſt ſcrupulous exactneſs; after which the 
. | outſide of the gun · barrel was covered with a 
"4 | Jute, for the purpoſe of ſecuring it from the 
oy! immediate contact of the fire. It was then 
placed in a furnace with ſuch a degree of in- 
clination, that water could run through it. 
To the higher extremity was adapted a 
4g intended to contain water, which was ſuffered 
8 _ eſcape drop by drop by means of a cock. This 
| funnel was cloſed to prevent all evaporation of 
nn the water. To the inferior extremity of the 
8 fame gun; barrel was luted a tubelated receiver, 
deſigned to receive the water which ſhould 
eſcape decompoſition. - Laſtly, to the tube of 
the receiver was fitted another tube to-conmvey = 
It the hydrogenous yu! a eee os pl 
3 . cal apparatus. eg 7 5 $4144 $246; 
As à further nn a vacuum was 
5 in every part of the apparatus, in order 
that the hydrogenous gas might not be mixed 
with common air; laſtly, when all theſe pre- 
parations were completed, the gun- barrel was 
made red hot, and the water introduced drop 
by drop. wu andert quantity of inflam- 
mable gas or was: r | 
- the wn av of dhe — ent. 8 was 
_ Gniſhed, the gun-barrel was cleared of its Jute, 
and being weighed, was found to have agquir- 
ed a very confiderable augmentation of weight: 
this augmentation of weight, added to that of 
* 828 nn enn very 


exactly 
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exactly equal to that of the water which had 
diſappeared. With regard to the flat picces 
of iron which had been introduced into tlic 
gun- barrel, and likewiſe the interior part f 
the barrel itſelf, they were found convertat 
into a thick ſtratum of black oxide of ion or 
martial ethiops; eryſtallized like the iron ore 
of Elba. The chemical analyſis of this ſub- 
ſtance proved that the iron was reduced exactly 
to the ſame ſtate as that which had been burn- 
cd in vital ait or exigendus gas, or, in other 
words, it confiſted of iron combined with 
9 Dr IINVE. KEENE 1 19 OM) SPPLTET 
Bemonſtrative as this experiment was, it 
was not ſufficient to content the chymiſts wo 
made it: they were deſirous of forming water 
again with the ſame hydrogenous or infan- 
mable gas which had been obtained; it was 
burned in an apparatus pro 7 ſuited to this 
purpoſe, with a quantity of oxigenous gas 
5 ow vena which had how retained by this 
gun-barrel, and the fame quantity of water 
was reformed with ſufficient exactneſs, and 
amounted to a little more than fix ounces. 
This double experiment, one of the moſt me- 
morable which was ever made, on account of 
the ſcrupulous exactneſs which was attended 
to, may be regarded as a demonſtration of the 
poſſibiſity of decompoſing and tecompoſing 
water,” and of its reſolution into two prin- 
ciples, oxigene and hydrogene; if in any caſe 
the word Bemonſtration may be employed in 
natural philoſophy and chemiſtry. . 
„ . To 
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bo Lavojfier en tbe Decompoſition = 
Jo ſuch decifive experiments Mr. Kirwan 
oppoſes, an argument drawn from the order in 
whuch, I have arranged the different ſubſtances 
in the table, I, publiſhed. of the affnities of 
the oxigenous . Charcoal, accord 
ing to this ble, has a greater affinity with 
Gigene than iron: now iron, according to 
my experiments, decompoſes water in the 
common, temperature of the atmoſphere 3 
Whence charcoal gught likewiſe to decom - 
c Fo water in the cold, or at leaſt in a boiling 


at, Jo this I ſhall anſwer, as I have already 
lone, that theſe anomalies: of the affinities, ab- 

lutely depend on the degree of temperature. 

. cannot. he doubted, that the charepal, at a 
red heat, takes oxigene from. all metallic ſub- 
ſtances; this is a fact againſt which no excep-. 
tion can be made, and it is the foundation of 
He whole .theary,of metallic reduction: but 
this action of charcoal upon oxigene, this pro- 
perty which it poſſeſſes of taking it from me- 
tallic ſubſtances, is not ſo ſtrong in the cold ag 
at a red heat, ſince we are unacquainted with 
any metallic revivification effected by charcoal 


cation 


4 9 
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WO i ran is ob nh LOT 
This, which is true Leng regard to metallio 

oxides, is equally ſo with reſpect to water; 
charcoal, _— ee. | 1. ea and in- 
ſtantly at a red heat, has only a flow and al- 
moſt inſenſible action upon that fluid at the 
ordinary temperature of the atmoſphere. I 
ſay an action almoſt inſenſible, n 
r eee eee 
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action is not abſolutely ſo. Mr. Gengembre 
has obſerved, that if charcoal be immerſed in 
water, and kept at a temperature of 30 de- 


grees of the t ermometer of Mr. de Reau- 


mur, the water is gradually decompoſed, and 
inflammable gas is formed. Beſides, as I have 
already obſerved, the difficulties which may 
preſent themſelves i in the explanation of ſome 

icular facts, cannot either deſtroy or ſhake 


truths which are ſolidly eſtabliſhed, fad 7 2 | 


ed upon deciſive experiments. It is a 
ciple, that an opinion cannot be refuted bat 
proofs of the ſame kind as thoſe which whe 


uſed in eſtabliſhing it. The proofs which ws 


haye giyen of the decompoſition and fecom- 


| poſition of water being of the demonſtrative 


order, it is by experiments of the ſame order. 


that is to ſay by demonſtrative experiments 8 


which they ought to be attacked. All the 


objections hitherto oppoſed againſt them, ate 


ſo far from poſſeſſing the ſlighteſt character of 
demonſtration, that they gg amount to 
D NN an 
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"ccorbinG FRY: MINES a thisacid 
{A conſidered abſtraftedly from the water 
which it always contains, ee of ſulphur 
(which, is conſidered as a ſimple ſubſtance) 
united to a large proportion of the oxigenous 
iple, In my opinion, it conſiſts of a 

— radical principle, which, when ſaturated 
with phlogiſton, conſtitutes ſuſphur; when ſa- 
8 with fixed air, becomes common fixed 
vitrialic acid; and when combined partly with 
the one and partly with the other, becomes 
valatile uitrialic 3 ſo that volatile vitriolic 
acid is nothing elſe hut common vitriolic acid 
holding ſulphur in ſolution. This view of the 
volatile acid I owe to Mr. Berthollet, and it 
ſeems to be the only improvement made in its 
theory ſince the days of Stahl. 

; That ſulphur during its converſion into vi- 
triolic acid, unites to air of ſome ſort or other, 
is evident from the quantity of air which it 
abſorbs in whatever way that converſion is 
brought about. Thus, firſt, during combuſtion | 
in 1 air, I ** ſhewn that 100 gr. of 
7 1285 W 
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* ſulphur abſorb 420 cubie inches of pure air, 
ut or about 143 gr.“ but the proportion of this 
1 pure air actually united 55 0 a given q 8 
. of ſulphur, is not eaſily determined, 

8 it is vitriolic air that is conſtantly formed, and 


I thisaireſſentiallycontains ſome portion of ſul- 
phur in ſolution, which portion is variable. 
Secondly, Pyrites, during their decompoſition, 
abſorb a conſiderable proportion of pure air, 
as Mr. Lavoiſier has obſeryed, fo alſo does 
liver of ſulphur expoſed to the atmoſphere, 
for after ſome time it is converted into tartar 
wenne 15 

But whether che pure air e abſorbed - 
| remaing- pure air, or is converted into fixed 
air or water, is not agreed upon: that it is con- 
verted into fixed air ſeems to tomemaſ er | 
from the following facts: 
Iſt. I took 60 gr. of red prec recipitate, and 12 
of flowers of ſulphur, and having well mixed 
them, I diſtilled them with a gentle heat from 
a glaſs retort, whoſe capacity with that of its 
adopter was 6, 18 cubic inches, and received 
the air over mercury: II cubic inch firſt paſſed, 
which was nothing elſe but part of the air of 
the veſſels; after this a flight inflammation 
took place in the retort, accompanied with a 
rapid production of air and white fumes, and 
ers maſs Rep into TINS 5 
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Which makes 346/92 French er ens, * 
174.46 * poids de marc. 1 881 | 
8547 . | retort. 8 


” mv 0 = 


retort. The quanti 


64 e TROY 
ty of air now obtained, 4. 


ded: to that had before inflammation, amounted 
10 64 cobic inches, then changing the feceiver 


by azgreater heat, and without any. inffamma- 
tion, 10 cubic inches of air passed elear and 
colourleſs. / Of the 164 cubic inches thus 


produced, I found 14 to be vitriolic air, being 
abſorbed by the ſolution of marine baroſelenite; 


added; the remainder was We than com- 
ü b een 40 RR 
From this experiment I-infer; chat the air 


that united to the ſulphur was fixed air, for if | 


it had been pure air, the combuſtion muſt have 


continued during the Whole time of their 


union. It is to no purpoſe to ſay that this com- 
buſtion was prevented by the preſence of the 


vitriolic air, for if this air could prevent the 


combuſtion (that i is, the expulſion of heat and 
light from the pure air), it ſhould alſo prevent 


the union of 3 pure air and fulphur, Juſt as'it 


does when ſulphur is burned in pure air; but 


ſince an union took place without the expulſion 
of heat and light, it is evident that the air 


Which entered into this union was not pure air, 


and by the ſame teaſbning it follows that water 
| was not e th the firſt worn nun ee 


-*. That i is in Bchndh ck; aaa 2 * marc 
of red oxide of mercury, and 14,04. of flowers of ſul * u 
a retort, whale capacity was 55, 1 cubic inches. M. 


obtained 13, 629 cubic inches on b of emp 11,363 wa Was. 


3 acid gas. 
+ 


one continued unabſorbed until lime water was 
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from the oommon air of the veſſel. The di- 
minution by lime water ſhews alſo that ſome 
uncombined e., air temained. In this ex- 
periment the ſulphur was decompoſed, its 
phlogiſton uniting to the mercury, and its 
baſis to the fixed air contained in the mer= 


curial calx: ſome part remained undec ed, 
be contributed to the formation of the Se: | 


. 1 have already need in as | 
Treatiſe on Hepatic Air, that 6 cubic-inches 
of vitriolic air, and 5; of hepatic air, left a reſi- 
duum of fixed air, which muſt have been con | 
tained in the vitriolic air. 

-5dly. Doctor Prieſtley conftantly obtained a 
reſiduum of fixed air from the diſtillations of 
the vitriols of iron, copper, or Mercury. 8 c 
Prisſtley, 216, 227. Mt. Lavoiſier obſerved; | 
that the dephlogilticated air obtained from vi- 
triol of mercury precipitates lime water. Mem 
Par..1977, p. 327. If ſulphur be burned in 
a. large quantity of dephlogiſticated air, ſame 
fixed” air is Ones 7955 0 the refiduurn, 
6 Pr. 267. | 

- 4thly. If the vapour 51 641 of. viteiol be | 
made to-paſs through a red hot earthen 70 
2 quantity of fixed air will be obtained. 
hy. Annals 1785, p = Js 

thly. If ſulphur de deter in in oil of ub 
pentine, and then ſlowly diſtilled" for 10 or 
12 days, it will be converted vitriolic 
cis according to OR Mem 
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Here it appcats that the ſulphur is firſt dephlo. 


 giſticated, and then unites to the fixed air of 


the oil: it evidently can receiye no pure air 
from it. It muſt be remembered, that if this 
experiment be not -cautioully conducted, it is 
very: dangerous. 

- Theſe facts 85 no reaſonable doubt; has 
that fixed air is produced by the combuſtion 
of ſulphur, and becomes a conſtituent part of 
the vitriplic acid. The following tends: to 
prove that ſulphur contains phlogiſton, which 
may alſo be ably Areryetl: oa the. fore- 
going. 


into ſulphur, by evaporating, it to dryneſs 
under a receiver filled with inflammable air. 
6 Pr. 22; but as this experiment. may be 


explained otherwiſe, 1 lay vo great ſtreſs upon 
it, though it is perfectly ſatisfactoty to thoſe who 


dio not receive the antiphlogiſtic theory. 


d⁊2d. The ſame excellent philoſopher, by 


means of a burning glaſs, melted-ſome-iron in 
vitriolic air; ſulphur was immediately formed, 
part of which united to the iron, and rendered 
it brittle, and part ſublimed: the reſiduary air 
was partly fixed and partly inflammable air &. 
Here the vitriolic air was converted. into ſul- 
phur by the inflammable air of the iron, and 
the fixed air found was that which was ex- 
1 om the ien air in * inlet of 


Iſt, Doctor Prieſtley 1 oil of vitriel / 
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its eonverſion into ſulphur; ſo that this cu- 
rious experiment demonſtrates both points of 


1 theory. I am Wh the antiphlogiſ- 


tians will reply, that the inflammable air pro- 
ceeds from the Ape of the water 
contained in the vitriolic air, and the fixed air 
from the plumbago of the iron; but not to 
anticipate what I ſhall hercafter urge againſt 


the decompoſition of water, I ſhall only lay, 


that it is not poſſible to aſcribe the fixed air 
to the decompoſition of the plumbago; for 
Doctor Prieſtley's burning glaſs cannot melt 

above 20 grains of iron, and according to Mr. 
Bergman, 100 gr. of iron contain but o, 12 


of a gr. of plumbago, and conſequently the 


whole 20 gr. contain but o, oz4 of a gr. and of 


this only 2 1s fixed air, a quantity, almoſt i im- 


perceptible. 5538 7 RC 

3 If the moſt dephlogiſticated __ of i iron, 
and. on that account perfectly inſoluble in de- 
phlogiſticated nitrous acid, be made into a paſte 


with ſulphur and water, and {lightly heated, it 


will de ſoluble in the nitrous acid, having 
taken phlogiſton from the ſulphur *. It can- 
not be ſaid that the ſulphur took part of the 


oxigenous principle from the iron; for by Mr. 


Lavoiſier's table, iron has far a greater allgity 


to that principle than ſulphur 1 
e 15 TT nur be incloſed 1 in aheatedearthen : 


S * Sa, 00 Oblers. p 52 | 


68 Otte Vitrilic Aid. 
112 aud che vapour of water made to paſy. | 

through it, the ſulphur will be decompoſed, and 
inflamtmable air obtained v. It cantiot be ſaid 
that the water was decompoſed; for, by Mr. 
Lavoiſier's table, the oxigenous principle has 
0 8 affinity to (HP inflarimablo than to 

. 

oth. It is allowed by the deeper ds, 

that volatile alkalis contain phlogiſton; now, 


If vitriolic ammoiac be ſußliméd, part of it 


Will be 1 and the acid becomes 
ſulphureous 5 


th. Mr. Weſtrumb! Gew about. 4 arketh 


of calcined magneſia into an outce of con- 


centrated black vitridlic acid; in an inſtant 
bo heated, and à bright faine appeared ; but 


with dephlogiſticated vitriolic acid, or Rrong 


| nitrous acid, this did not happen . Hete the 


vittiolic acid having a ſtrong affinity to ehe 


magneſta, andl its Pblogiston a ſtrong affini 
. 1 common air, à ſepatation and — 1 


 Tinion rapidly enſued, and hence the flame. 


But as its dephlogiſticated yitriolic acid con- 
tained no phlogiſton, flame could not de pro- 


_—_— 

If falptibe be digeſted in the nitrous 
40d, 17 is gradually decompoſed ; the nitrous 
acid becomes phlogitieater and 18 in en 


. 6 Pr. 2 I Mem. Par 1783 p-. 736. 
Chy. Am 1764, F. 432 


j 


meaſure 
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- meaſure converted into nitrous air, while the 
d ter part of the ſulphur is converted into 
d- vitriotic acid v. Now, nitrous acid cannot be 
= converted into nitrous air, without the addi- 


8 tion of Phlogiſton, as with be ſeen in the next 
0 ſection. 

The vitriolic acid, imppegusted with nitrous 
70 air, has leſs affinity to water, and may ſubſiſt 


2 in a dry ſtate f. „ 


8 „ Chaptal p. and Cornet luer. Par. 879, v 4. 
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VITRIOLIC ACID. 
7 is 
' CCORDING to Mr. Kirwan, falotur 


is compoſed of a baſe or radical, which, 
when faruthted with phlogiſton, or, which i is 


the ſame thing, with inflammable gas or hy- 


drogene, forms ſulphur; and when it is fa- 


turated with fixed air, or carbonic acid, forms 
the vitriolic or ſulphuric acid. But as the 


carbonic acid is compoſed, according to him, 
of oxigene and hydrogene, and as the hydro- 


gene is already pre- exiſtant in the ſulphur, it 
muſt follow that nothing more is neceſſary 
than the addition of oxigene, to change ſul- 


phur into vitriolic or ſulphuric acid. From 
this it is immediately ſeen, that Mr. Kirwan 
perfectly agrees with us in the principal fact, 


that he is forced to admit that the ſulphur en- 
ters Fa into the 9 of the ſul- 


Pburie 


ond 


buſtion of ſulphur. 


Nate of AM. Larvojher; . 5 
phuric acid; that oxigene likewiſe entets in- 
to, and forms a conſtituent part of the acid;j 
and, laſtly, that no other principles exiſt innthe 


ſulphuric acid but ſulphur and oxigene The 


only point which divides us is, that Mr. Kir- 


wan refuſes to adhere, as we da, to the imme-- 


diate conſequence of facts, and that he ſup- 
poſes that the oxigene, when it unites with ſul- 
phur, meets the phlogiſton or hydrogene, which 
converts it into carbonic acid, and that this 


phuric acid. M nn e 

Mr. Kirwan. therefore has two things to 
that ſulphur contains inflammable or hydro- 
gencus gas, which he has not yet proved; 

and the ſecond, that the union of hydrogene 
and oxigene forms fixed air; or carbonic acid. 
Now. it is rigorouſly proved, on the contrary; 


%LCY 


that the carbonic acid is nothing elſe but the re- 


ſult of the diſſolution of chatcoal-ip-vital air or 
oxigenous gas. The aſſertion ef Mr. Kirwan, 
therefore includes a gratuitous ſuppoſition; and 


an error; and conſequently is inadmiſſible. I 


will ſay more; namely, that even if we admit 
Mr. Kirwan's data, the difficulties are encreaſed; 
inſtead of being removed, and that they do not 
explain any of the phenomena of the com- 


In fact, how Was it that Stahl was led to 


ſuppoſe that an inflammable principle exiſted 


in combuſtible bodies? It is becauſe. he ap- 


i prehended that there was no other way of 


4 explaining 


eauſe it 5s 


es l- e 


88 on a the dee een of heat ad 
| which 


place at the moment of 


. combuſtion” ——ů— reg 


Hon" of the inflammable principle Which was 


| impriſoned i in thoſe bodies, but is ſet at liberty 


in this proceſs; that he attributes the effect; 


but is the hypotheſis of Mr. Kirwan there 


is no diſengagement of the inflammable prin-· 


|" ciple in che combuſtion of ſulphur" this prin- 


ciple, on the contrary, remains engaged in 


the combipation to form fixed air; the phe· 
nomena of combuſtion cannot therefore be at. 


tributed to it, ſo that they remain abſolutely 
without explanation in the ſyſtem of Mr. 
Kirwan. What then does he gain by his 
ſuppoſition? Additional difficulties, and no 


| 1 to remove theen : bgs 


He objects, that if red pee peer db were 


5 19 be taken and combined with flowers of 
flulphur, diſtillation by gentle heat converts 


the ſulphur into ſulphureous acid, with ſcarcely 


any  combuſtien ; hence he concludes that 


fixed air exiſts in the calx of mercury, and that 


it is this fixed air which prevents the com- 


buſtion; but it is eaſy to ſee, that what Mr. 


| Kirwan here offers as an objection againft the 
83 doctrine, is one of the ft 


which can be brought in its favour: It 


18 preciſely becauſe the vital air exiſts in the 


ſta te of oxi ow in the red precipitate, and be- 
prived of the greateſt part of 
caloric and Baht neceflary to- give it the 


8 cou 1 that be bee e 
„ | By rf 925 "It 


pan tb Nuria dad, 7 
t is combined with ſulphur; and that con 
quehtly it is O Johger' e Burnin 
This crperiment -exhibits-therefore'micrely 
finple and quiet tranfition uf oxigene . 
one body to ahother ; ĩt proves that this prin- 
eipk, at the degree of heat employed to eſteck 
therdecompoſition, has more affinity with the 
ſulphur than with the mercury. M- Rirwan 
can draw no conc luſion in favour! of his dec- 
trine, from the very ſmall portion of fixed-air 
en e 
ment; it proves only that the red precipitate 
he made uſe of had not been well bed oem 
the contact of the air; for it is lenomn that this 
metallic oxide, as well as thoſe of lead and irony 
has the property of abſorbing A een 
acid'when left expoled-to-the ait. nes 
The anſwers to almoſt all the abjeAtions 
calle in the, ſame; articles; : art obvious; 
And as Mr. Kirwan has himſelf pointed them 
out, I ſhall forbear the diſcuſſion of them: 
there is only one object, len r 
add a few reflections. 1: 
- Mr. Kirwan affirms, that: if very 
icated calx of iron, (that is to iron 
5 80 with oxigene,) and on that ac- 
perfectiy ie in the nitrous 7 8 
oe 25 


ju” I meer gow 3 for if it were 

rally appli us, the. nitrous ſalts, and thoſe into we yon 
dephlag ria or ſuperoxigenated marine acid enters, oyght 
not to Nabe wich fulpttur or other combuſtible bodies- 
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n we e bee 


taken, ani af, after having forte it into 4 


ſte with ſulphur and water,cit-be 


ated,” the cal becomes dotuble/in;-nitrous 


acid, it cannnt be objectedz : ſays he, 5 


<atbe -ilphur took. part of theowxigehons | 


principle ftom the iron; fon by Mr. La- 
voiſier Table, iron has far a een 
to that principle than ſulphur has. 


At is ry ape foreſee, from what 1 RIS "48a 


| fore/ſaid, ithe-reply 1 hall; make to this-ob- 


Jeion. It is on that! iron is ſuſceptible 


of various degrees of caleination, or, to peak 
more correctly, that the combination of iron 
with oxigene is ſuſceptible:of varidus: degrees 


of ſaturation. The firſt pf theſe degrees is the 


Martial ethiops, or black oxide of iron, Mhich 
contains about 3o per cent. of oxigene; next 

comes ruſt, or the yellow or red oxide of iron, 
Phich contains 40 or 50 per cent: but the af» 


finity of iron with oxigene is not the- ſame 2 


_ at: theſe different degrees of ſaturation; it 
attracts it much morè ſtrongly in the ſtate of 
ethiops, and much leſs. in the ſtate of ruſt; 
Henee it follows, that iron which has the 
property of taking from the concentrated and 
boiling vatriblic acid a ſufficient quantity of 


Qxigene to become ethiops, has not force 


enough to rob it of a larger quantity. The 
point of equilibrium between ſulphur, - iron, 


and oxigene, is therefore the ſulphureous acid | 


and the ethiops; whence it follows, that if tha 
FRF oxide of- iron be. combined with ſul- 


phur, 


0 C. 
an oe aus wa act «amd | tr rand 


bs... 
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Phur, the latter muſt take a portion of oxigene * 
from the iron, and revive. it to the ſtate of 


black oxide or martial 1 that is to ſay, KERR 50 | 
it brings it to the point of equilibrium, It | 


muſt be recollected, that this point of equili- : 
brium, as I have often obſerve already, varies 
according to the degrees of temperature. f 


There is nothing in this which does not agre . | ; 
With all the known facts; and I have ſpoken” _ Mi 
beforehand concerning this difficulty,” when NY 
I'treated upon tlie inconveniences: which at- e 

tend the eee form of ny tables of affini- 
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7 9 FREIE, ns, of tho babe 
20+: Banges which: contribute to the artifi- 
_ cial production of the nitreus acid, made by 
Mr. en and -M thoſe which - nature 
employs, made by Mr. Thouvenel, ber 
with the numerous and ingenious experiments 
contained in Dr. Prieſtley's laſt publication, 
have at laſt diſſipated moſt of the obſcurity at- 
tending its operations, and the nature of its 


modifications. Nor have the labours of the 


antiphlogiſtians been uſeleſs; both Mr. Lavoi- 
Hor my Berthollet, by carefully diſtinguiſhing 
the component parts, particularly 571 nitrous 
air, have thrown great light on the ſubject, 
though by neglecting one eſſential part, name- 
Iy, the phlogiſton, they have obliged me to 
differ from them in ſome particulars. By theſs 
helps I am enabled to give a new, and to me 
at ſeaſt a more ſatisfactory theory of this fin- 
gular acid than has yet appeared; and at the 
_ lame time, to ſhew.the weakneſs of the anti- 
phlogiſtic doctrine. 
M. Cavendiſh has ſhewn; that the nitrous 
acid may be formed by taking the electric 
* in a mixture of 3 meaſures of phlogiſti- 


. 8 cCated 


Of the Nie D j. 
cated air, and y of dephlogiſticated air, ot in 


weight, 1 part of the brmer, aro en . 
the latte. ch 


Acvording to Me: Lavoiber,” hitrond deat | 
conſiſts of nitrous air, as its %s, united to the 


oxigendus principle. Andau o grains of 47 n. 
trotis acid cont of 64 grains of Mitros air, 
united to 36 grains of pure air deprived ef its 
| ſpecific fre that is, by meaſure, according to 
my calculation, 173 cubic inches of nitrvus 215 


eg of 9s r 


But nitrous air itſelf, as de. well techies; 55 


is 4 compound ; 100 grains of it, according 


to him, contain 32 of phlogiſticated, and 68 


pure dit. And, conſequently, 64 grains of it 
contain 20, 5 of phlogiſticated air, and 43:5 of 


pure air. Hence, according to him, 100 
_ . grains of dry nitrous acid ap 794 Pate air, | 


and 204 phloyiſticated Ait. 
This proportion of pure air ood 75 bg urea 


ait differs, as we ſee, very conſiderably from 
that of Mir. Cavendi; but, as Mr. Lavoiſiet 
well remarks, the nitrous acid is not always in 


the ſame condition, the red fort differing very 

conſiderably from the Pals and rolnurigſi; the 

former contains more nitrous air, which may 

be ſeparated from it by mere heat, and, thetefore, 

| 2 — contain more phlogiſticated air than the 
a 


tter; and in fact, the nitrous acid produced | 5 
= Or in French es x42-7 cubic inches of nitrous By 


* 
- 
2 1 
1 
* 
_ 
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and 86. 5 of oxigenous gas. 
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. Of the 2 Nitrous Acid: 
by Mr. Cavendiſh was of the red ſort, or that | 
which we call highly phlogiſticated, and, con-, | 


(whole ſpecific. gravity could. not be leſs t 
this acid abſorbed in 2 days 247 cubic inches 


| therefore abſorb 204,022 inches of nitrous gas. 


ſequently, muſt have contained more phlogiſ- 
veaſediair than the pale or colourleſs... In my 


opinion 100 gr. of pure, 725 colourkeſe, nitrous. | 


acid contain 38, 17 gr. of fixed. air as its aci- 
difying principle, 57, ob of, nitrous baſis, and 


4, of phlogiſton united to the nitrous baſis. 
As to the itrous Ggfis, x of its weight is phlo- | 


giſticated air, and ; depb ogiſticated or pure air. 
both in a concrete ſtate. It has an N . 
to fixed air, and to phlogiſton. bh 

Nitrous baſis ſaturated with logifton, con- 


ſtitutes nitrous air: 100 gr. of this baſis take up 


nearly 22 of phlagiſton-. The 3 of * 
theory. will preſently be ſeen 

Hence the conſtituent principles of. nitrous 
acid are fixed air, dephlogiſticated air, phlo- 
giſticated air, and i nable air, all i in thei 


Red, yellow, en 5h bue nitrous Leide, 


concrete ſtate, 1 115 


| hea, thoſe colours are intenſe, owe their ori- 
gin to the abſorption of nitrous air, and, con- 
ſequently, the proportion of their principles | 


ars variable, though all. have. the dephlogiſti, 
cated acid for their ground. Thus Dr. Prieſtley 
having.expoſed ſtrong pale yellow nitrous 8 


1,400). to nitrous air, found that 100 gr. .o 


of nitrous air*; now 10 gr. of this ſpfrit of 
One hundred and twenty-two ES French would 


nitre 


J ˙ 1 ai + RC 


ae e — 7 
dite moſt⸗ have by my calculation, 
about 21 gr. of de acid, and theſe 21 gr. took 
up 91, 39 gr. of nitrous air. Whenlabout 20 
cubicl inches of nitrous air were abſorbed 
(chat is, about 7 gr.), the acid became of an 
orange colour: when 50 cubic} inches _ 
abſorbed (about 18 gr.) it became green; and 
when nearly the, whale was abſorbed. it eva: 
porated in the form of nitrous: vapour, r 
ing off part of the water with it .. 

we ſer that nitrous vapour cect of 
nitrous: acid, united to 3 or 4 times its weight 
of nitrous air, and a little water. This vap 
is always of a red colour. We ſee alſo that the 


nitrous acid. is phlagiſticated by abſotbing ni: 


trous air. This ted vapour muſt carefully be 
diſting uiſhed from another colourleſs: inviſible 
vapour, which Dr. Prieſtley often mentions, 
and which is nothing elſe but the Batſon acid 
Hf diſengaged from water. 18 
Nitrous air is ſeldom perfectly pure 3 Fe is 
ſubject to two contaminations, one from ni- 
trous vapour, and the other from phlogiſticated 
air, whoſe origin I ſhall here explain: When 
a metal or any phlogiſticated ſubſtance is diſ- 
ſolved in the nitrous acid, this ſubſtance at- 
tracts the acidifying principle of the nitrous 
acid, and its phlogiſtan is attracted by the ni- 
#7088 baſis; and thus by a double alfinity the 


16,92 French cubic inches, ust bende grains. 
4130 French inches. 1296 French grains, 
7 . 1 e ns a; 
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nitrous acid is in part decompoſed, and nitrous 


air formed. Part of this nitrous air eſcapes out 
_ of the ſolution, but a part of it unites to the 
undecompoſed acid, particularly if this acid 
were gephilogiſticated, and with it forms ni- 


trous vapour; of this nitrous vapour part 
unites to the metallic ſalt or calx, and part flies 
off mixed with the nitrous air, which it conta - 


minates: from the union of the nitrous air with 


the undecompoſed acid and metallic calx, pro- 
teed the various colours which ſtrike the be- 
holder during the ſolution of mercury in ſtrong 
nitrous acid. Again, when iron, and particu- 


larly zinc, tin, ot regulus of antimony, are 
rapidly diſſolved in nitrous acid, as theſe ſub- 

ſtances give out their phlogiſton very copiouſſy, 
or at leaſt very readily, not only the acidifying 
principle, or fixed air, unites to them; but the 


nitrous baſis itſelf, by reaſon of the heat ge- 


nerated, and the ſudden eruption of phlogiſ- 
ton, is decompoſed, its pure air uniting to the 
phlogiſton, and forming fixed air, while the 
Phlogiſticated air flies off, mixes i 1 on. 
taminafes the nitrous air. 


—— nitrous baſis, free from the e 
and adventitious 8 _ 
— r pecies of air which Dr. Prieſtley calls 
ar cred nitrous air, and to which I have 
en the name of deusrdiſed nitrous air: both 


c Ln ng conſidered in a proper view, are 
equally juſt; for when it is ſo pute as to admit 


2 Aale to burn with an enlarged flame, it is 
equally 
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equally free from the ſmall portion of phlogiſton | 
which uſually adheres to it, arid from nitrous 


vapour. The dephlogiſtieated air it contains 
is ſo ſtron 150 combined with the phlogiſticated 


air, that they cannot be ſeparated but in a red 
heat, or by a double affinity: and hence, 
though it admits a candle to burn more or leis 
perfectly, as it is more or leſs pure, yet an 


animal cannot live in it. A ſure ſign that it ge- 

nerally contains a ſmall portion of phlogiſton, 
is its reddening with dephlogiſticated air; but 
it will not decompoſe nitrous air, becauſe its 


pure air is already united to phlogiſticated air. 
It may appear extraordinary that this air, which 


W it is a part of the nitrous acid) is formed 


by the electric ſpark, ſhould alſo; be decom- 


P in a red heat; but it ſhould be remem= 

bered, that during its formation, the pure air 
meets with no phlogiſton but that contained 

in the phlogiſticated air, which is incapable 
of inflammation; but when the flame of a 
candle is preſented to it, it meets with uneom- 
bined phlogiſton, with which i in that heat it 


can readily unite. 


Having explained theſe 1 of. Ws 


nitrous acid in a general way (for a detail of 


partieulars would be much too prolix); it nor, 


remains for me to prove the preſence of phlo- 


and alſo the exiſtence a fixed air in nitrous: 
acid; in doing which it will appear that de- 


looked 
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giſton in hlegiſtiented, air and in nitrous air, PF 
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looked upon as its oonſtituent prin es: after 
which I fhall examine the moſt —_— 
” IK that have Wen ma Ong this 


Wich reſpect· to to phogiflicated air, it maſt. be 
owe we have no direct proof that it con- 
tains phlogiſton, as no inflamtnable tir has as 
yet been extracted from it, nor is it the general 
reſult of phlogiſtic proceſſes; but ſince the ni- 

trous acid formed of chis air and dephlogiſti- 
cated air, was found ſtrongly phlogiſticated, 

and fince the hlogiſticated nitrous acid is oon- 
Kituted ſuch, by its union with nitrous air, it 
$8 evident that phlogiſticated air muſt ge 
Ser ere if nitrous air contains any.” 

That nitrous air contains phlogition, ap. 
Pears by the following experiments: 


ift. The nitrous acid dephtogiſticates . 


Pbur, and in ſo doing, is converted in great 
meaſure into nitrous air; now it has been al- 

ready proved chat fulphur contains phlogiſton: 
it alſo dephlogiſticates phoſptiorus, ſugar, and 
metals, in which the preſenoe of that e 
will hereafter be ſhewn. wn. 
2d. If the electric ſparke be taken in nittous 
air, it will be reduced do of its bulk, and che 
reſiduum is mere phlogiſticatell air *, and a lit- 
tt acid is depoſited. Now the antiphlogiftians 
own that nitrous air edntains Heth pure air and 


phlogiſticated an nen this "Poke 
2 58 etre aun ap Ban 190. 
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inflammable air was taken up partly by the 
metal hiah it revived, and partly by the fle- 


compoſed nitrous: acid, while baſis is Sant 


2 Neves dad $3 


ar 3 is it fiat exident hat it was con 


verted into water? and fnce the formation of 


water e quires the e of inflammable air, 
daes it not follow that the nitrous air 8 
this alſo? and will not chen the phlogiſticated 

air cemain fGngle and alone? As to the acid 


depokitad, it evidently proceeds from the nir 


$5948 wapour alwaſt always Siſperſed through 


nitrous air. 

| Analogous 10 qhis, 5s the following experi- 
ment made by Dr. Prieſtley: If a few grains 
of ron: be melted in nitrous air, the iron in · 
creaſes in weight, and nothing but phlogiſti- 
cated air remains. Here the nitrous air is in 


the iſame manner eee the nhlogiſton 


of the iron and its own uniting, to the pur 
air, form water, which, uniting to the iron, 


increaſes its weight. and only be rhlögig 


air remains. / 


Za. Dr. Prieſtley having thrown. the forys 
of a burning glaſs on nitra ted lead. 


in a re- 


ceiver >filled with. inflammable air, found the 


_ infdammable air to dilappear ; 2 


meaſure revived, and & gf the recaiver 


with nitrous air; in this Caſe, otherefare,: — 3 


verted into :niteaus air. The antighlogiGians 


will, el Ys reply, that = acid was de- 
by, > Praga: 
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84 ' Of the Nitrous Acil. 
compoſed, the infammable air uniting to its. 
oxigenous principle, and forming water, while 
the nitrous air was barely let looſe, and not 
formed. This anſwer ſuppoſes that nitrous 
air is a conſtituent principle of the nitrous: 
acid, which we ſhall preſently prove to be 
falſe, and is indeed inconſiſtent with their own 
principles, for it would follow from thence 
that the nitrous acid ſhould be decompoſed, 
and nitrous air produced by boiling charcoal 
in this acid; ſince, by the antiphlogiſtic table, 
charcoal has far a greater affinity to the oxi- 
genous principle than nitrous air has. Vet 
Mr. Lichtenſtein has lately ſnewn that char- 
coal rather retains than ſets looſe nitrous 
C 0 » r 
The following experiments ſhew that ni- 
4rous air is not a conſtituent principle of the 
nitrous acid, but that fixed air is; which is the 
zd point that remained to be proved. 
Idſt. There is not a doubt, but that pure 
nitrous acid enters intire, and without decom- 
poſition into fixed alkalis, and forms nitre. 
ow if nitre be diſtilled in a good earthen re- 
tort, it will be wholly decompoſed, and fo alſo 
will the acid itſelf, except a few drops: which 
paſs in the beginning of the diſtillation ; and 
nothing but dephlogiſticated air more or leſs 
pure (and, conſequently, intermixed with 
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Of the. Nitrous Acid: 8 
s phlogiſticated air), and a flight proportion of 
e | was air, will be found: theſe, therefore, are 
t its true conſtituent parts, when diſengaged 
18 from ſubſtances that cannot ee 


18 phlogiſton to it in any remarkable 
„ ſuch as alkalis and earths; but ik t be dens eps 
n rated from ſubſtances that contain phlogiſton, 
e ſuch as metals, it will then indeed be reſolved 
4. into nitrous air, and dephlogiſticated air more 
a or leſs pure, the phlogiſton of the fixed air 
e, being detained by the metal. Theſe facts be- 
1 ing of great conſequence towards underſtand- 
et ing the compoſition of chis eee to be 
1— more fully ſtated. 8 
US Mr. Berthollet, * 5 8 . e 4 
. this experiment with moſt exactneſs, from 
„ 47,5 grs. troy *, of nitre, obtained 701, 22 
ne *Engliſh cubic inches of air, that is, at the 
he rate of 714 from a troy ounce of nitre k. This 
air is far from being of the pureſt kind, ance 
re the ſtandard of the greater part of it is o, 95, 
2 by Dr. Prieſtley's teſt, whereas that of the 
e. beſt; is o, og, therefore it contains phlogiſti- 


e- «cated-air... And both Dr. Prieſtley, Mr. Ber- "2 

ſo | thollet, and Mr. Succow, obſerved that the | 

ch Portion, of air Which firſt paſſes, contains fixed | [ 

nd Nils Nacunng: lime-water rip: _ om Sar. PSs | | 

th 2 * Or, 576 French grains ar 9c 0une. Befr. | | 

5 '+ Or 580 French cubic inches. | 7 1 
5 t Mem: Par. 1781. p. 23. 

4 4 Pr. 255. Mem. Pare NT Anna.” — 

| r. 25 5 four 
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n this 


Aix. Here, then; we hays the three conſti tuen 
eng of nitrous acid, with fedrce' any Hitrous 
ir, WHICH the antiphlogiſtians- ſuppoſe 10 bo 


obs of its conſtituent parts; and tb make 3 of 


the bulk of the per "when oe nn in 
8 rerfal forma." Hott 
. - However; a rs ** 05 ales yagon? 
is generally diffufed through the air thus ob. 
tained; becauſe the ned, a9 well as the alkali; 
of which nitte is formed; are both ſornewohat 
phlogifticated;' the atkali hein ommon pots 


#th,- Which is more br leſd if x fiponneedus 
ſtate, or mixed with coal % oal, and the where Being 


generally extracted eulearebus eh, 
mited with animal ſubſtances! II the begin 
ning of the dift{1lativ#, pant 6f the aeid püſſes 


etyſtallizafion, 40 N NA 18575 

It may be faid with Fer eppeunbet "of 
truth, that the proportion” of flued afr, tirus 
Gbtained; is t08 Hall f deſerve do be tanked 
artong the cenſtituent 28 Wi the nitrous 


atid. Before I anſwer ſection, it wilt 


Ve ptoper to determine in ee yes on it 
dul be contained in this ueid; 5 9 

non, ad we Have alfcady Teen,” is varia 

phlogiſticated acid containing leaſt, and. 2s 

_ deph| ogiſticaretf molt; but, in gen 

may rate it at + of the. acid, a8 exiſting. in 


-vitte. When the nitte is expoſed to a 120 


£ heat, t the union of > conſtituent parts of _ 
Y , acid 


#, - 


cortipbſed, - by Favour" of e water" ok 


6 . 


* 
* 
* or 
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O the Nitrous Acid. 87 
acid is gradually broken; that part of the acid 
which is at the ſarface of the alkali, being in 
contact with the water, which is the moſt 
volatile ingredient, is not ſo ſtrongly acted 
upon by heat, but paſſes undecompoſed. The 
reſiduary nitrous acid becoming now more 
and more concentrated, decompoſes its own. 
fixed air, and thereby becomes more and more 
phlogiſticated . This phlogiſtication conti- 
nues to the laſt, the retained part always de 
phlogiſticating that which eſcapes, until it is 
itſelf at laſt forced out; and hence the laſt por 
tion is the moſt iwas, and even contains 
nitrous air. 1 5 | 

That bred, air may be decompoſed. in this. 
manner, appears from ſundry other experi- 
ments; for inſtance, that in Which Dr. 
Prieſtley i obtained dephlogiſticated air from 
acetous ſelenite, 6 Pr. 292, and alſo, that i in 


Which both he and Mr. Laſſone obtained air 


nearly af the goodneſs of common air, - from, . 
limeſtone, after the grenter pes af the fixed. 
aur:had: 2 G & 297-1 PEI 

Ta make this matter till a ib le a | 
it muſt be obſerved, that if nitre be heated 
eren ſa long: yet if we examine it at any po- 
ried before'its tatal decompoſition, no part of 
eee erer eee but that 


"a on the itrous re-ation 8 
U * Of thi hl have: LOT! © rs red 22 it 
1 455 mem ey in glaſs e e ſealed. 
eee 4 der 
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near the ſurface, which, in the inſtant of ity 
extrication, is dephlogi iſticated by the portion 
of the Seid next under it, which then becomes 
phlögiſticated, and is in the ſame manner 
decompoſed in its turn, by the next inferior 
ſtratum; and this proceſe continues until the 
Whole is decompoſed. This I have found, Arc 
pouring nitrous acid on melted nitre, -whi 
nover/-expelled any more than à ſmall por- 
tion of nitrous vapour; hence, Mr. Berthollet 
imagined that Mr. Bergman was deceived, in 
afſerting that phlogiſticated nitre might be 
devompoſcd-by the acetous acid; for, in ꝓffect, 
it can decompoſe, but a ſmall part of it, as only | 


4 ſmall part of any portion of melted nitre is 


realy phlogiſticated; even dephlogiſticated 
air Frog red precipitate, contains a portion of 
fied air, as Dr. Prieſtley, Mr. \Lavoiliet;'and 
Mr. Monge have obſerved . 
2d. Mr. Berthollet diſtilled 452; 1 grob f of 
mitte with g that weight of filings of iron, and 
obtained 453,3) Engliſh cubic f inches of air, 
nearly of the ſame goodneſs as. common” air, 
that is, containing a mixture of pure, and 
Phlegiſticated airb and not a particle of nitrous 
air} but the alkaline maſs that remained; con- 
tained fixed air. It wereabſarditorattribute 
this fixed air tö the plumbago of the iron, 
of which Mr. 5 Bays NI ductile 
| Heine nibil nber. TU 0 it Ys ig 


2 28 


* 2 Pr. 21 s Par, a. I 1275 ” 4 5, apd and 1 
3 "Mem. 70 One ounee, -+ 115 25 25 
F . de "781, p. 21. 9 3 Ber 


„ 24+ 


hy * 


— 
x 


18 


ö ws. Nw 
F 92 241 —— N hey Fax. 


fame manner with MyzoAchard#; be found 


r . no Gn ws 


this caſe, come either from the decompaiſiti 
of the nitrous acid, or from che: union af 
the phlogiſton of — the dephlogi | 


: — of the nitre but moſt probably from 


both. When equal weights of nitre? and: 
fllings of iron were uſed, ſtill there was not a 
particle of' nitrous air; becauſe, in effect, the: 


iron was not attacked by the undecompoſed 
nittous acid, but there was u greater mixture 
of phlogiſticated air. becauſe the nitre as. 


by e of the preſente of iron, 
ee by a more moderate heat, and che MY 
ali, for the ſame rtaſon] contained er 


fixed air than in the former caſ u. 


The ſame experiment ſuccerded in the 


fixed air not only in the alkalized nitre, but 
alſd in the air that eſcaped, having probably 
= à greater heat, by which more fixed air 
was produced than the :alkali;conld:retain-in 


{ hos heat. Mr. Berthollet found a mixture of 
720 grains of nitre, and bo of zinc,” to produce 


ſo much fixed air, during detonation, as £0 
precipitate 3 or 4 quarts of lime- water i he 
alſo agus 2 mixture of nitre _ arenen 


dtonated. as . part wich its 


© + 2 


10 afford 35 air, and * blogilticated. air; 
che fixed air was 2 of e Hence 


hy. Annal. 1784. p. 493. e 
4 S Ai p 815. e 


9 Of the Nitrous Aoid. 
| J think itevidenty follows, that fixed air is a 
cunſtituent part of the nitrous acid; yet 1 
have: N thrown nitre on red hot filings of. 
iron, and 4 found the alkali cauſtie, the 
reaſoh of whi may be, either that water, and 
not fixed air, is produced in a red heat, or 
that the dry: alkali could vot retain; the fand ; 
. air in fo high eo i 
Sixty grs. of nitre, _ ek ei a. 
tilled, produce fixed air and phlogiſticated air; 
60 grs. of nitre and 6 5 — ſlightly de- 
tona ted, and. Ene alſo ſined ait, and 
more of jo icated air, but no nitrous air *; 
here the fixed air is partly pit. Pa eG | 
a product. The.quantityof: phlogiſticated air 
i greater, when more charcoal is uſed, he. 
cauſe the nitrous acid is decompoſed in 
more moderate heat, and the ph 
air it contains is not decompoſed; for I do 
not eſteem it a product of the operation. But 
as the nitroùs acid is decompoſed beſom it 
unites with che que gp no een 
be formed. IF 2 81 
l But the 1 is 1 3 | 
aiſtlled-with a fimall proportion of ſulphur 2 
Here nitrous air is the principal product, and a 
Thall portion of dephlogiſticated air, which, 
being immediately converted into nitrous acid, 
a rtion of the nitrous 
air; cannot be had Fas hor ſubſiſts ina ſtate 
of vapour, in the remainder af the nitrous air. 


* Mem. Par. ora, Rar I 
5 e >The 


I 
- © 
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The ado 657 nitrous air is n.. 
caſe is (as will be ſnewn more fully further on;Þ 
that part of the ſalphur being inflamed in the 
beginning, and converted 1115 vitriolie acid, 

this acid reacts on the mitfe, and expels it 
acid without decompofition; but the expelled 
acid meeting thie unn flamed ſulphur, is inne- 
diately decompoſed by it, and robbed ef its 
fixed air, at ah ſame time that it robs the bas 
of the ſalphar of its phlogiſton, and is thefe- 
by converted into nitrous ir: The vitriohe 
acid) thus formel of the fixed air of the ni- 
trous acid; and of the baſis of the falphir, ex. 

pels more nitrous acid, which is decompoſed 
in the fame manner, until the nitre ĩs converted 


into tartar vitriolate towards the end, à falt 


part of the nitre is decompoſed by heat lone = 
and henee the dephlogiſticated air ariſes. | 

If mercury] "&6, be diffolved in nitrous 2 
dcidy and the ſolution diſtinled to dryneſs, nie- 


bent ac wil be Prodsben in the beginning, 7 


and at the laſt dephlegiſticated air. The - 


trous air is here formed of the union of the 


plogiſton of the metal with the nitrous baſis, 
while the fixed air unites to the metallic cal; 
e mne fired air is decompoſed, its de- 
Mlopifticated part fet looſe, While its phlo⸗ 
= revives the etl, As wilt . 4 
een more at large eee 

3. If ſpirit + the «tb 8985 to bol, ak 
its geek received through { red hot earthen 
tube, it will be converted into dephlogiſticated 
firs in 1 a portion both * lane" 
and 
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9 Of the Nitrous Acid: 


and fixed air is found, as Dr. Prieſtley has diſs 


covered: the water through which this air | 
paſſes will contain alſo fixed air. 

Here then are- ſeveral ways os decom- 
poſing the nitrous acid, and in one only it is 


wſolved into nitrous and dephlogiſticated air, 


and in this way it may, at leaſt, be ſtrongly 
ſufpected to receive an addition of another 
principle; why then ſhould cheſt be regarded 


as its conſtituent principle? and as in the two 
ſimpleſt methods: f decompoſition, in which 


the re- action of no foreign ſubſtance can be 


| ſufpeReds it appears in the ferm of dephlo- 


ated, phlogiſticated, and fixed air (the 


: ö 4 mixture of the 
wo laſt,) why, ſhould not theſe. be accounted 


r conſtituent parts Wan 
This theory is e e by re- 


ge das on the manner in which nitrous acid 


is; generated by nature. Mr. Thpeuvepel“ 


5 — that this acid is conſtantly produced 
| When chalk. is expoſed. to a mixture of putrid 


air and common air, or putrid air and de- 


1 e air; but if the putrid air be 


paſſed through lime Water, it is never gene- 


rated, and that it is rarely produced by ex- 
| * of quicklime, or Brod alkalis, to theſe 


Does not this experime at ĩmply that fixed 

air i an efſential ingredient in this production? 
The reaſon that alkalis, though aerated, are not 
nee i that they, do not Sages ah 


"Hop: FH 
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Of the Nitrous Aeid. 9 
phlegiſticated air, as calearedus earths do! 
Mr. Cavendiſh, indeed, produced nitrous acid, 


without any apparent. mixture of fixed air; 


but the atom of fixed air, neceſſary for the 
formation of the ſmall quantity of nitrous 

acid he produced (about 3 - gef 4 grain, ) might - 
well be contained in the phlogiſticated air he 
uſed, or perhaps formed in the operation; 
for it is impoſſible to deny all credit to thoſe- 
who aſſerted that lime- water was precipitated 
by taking the electric ſpark in common air, 
though it did not ſucceed with him, either 

from his uſing an inftrument of different power 


from that uſed by others, or air e 
5 Weh by a different proceſs. 


5. Having diſſolved, or rather biin, 371 
gr. of clean iron filings. in 1451 gr. of red 
nitrous acid, whoſe ſpecific gravity was r, 456, 
which 1 ſlightly diluted, and let the nitrous 
air eſcape, I diſtilled the ſolution with a gra- 


dual heat until the retort was perfectly red 


hot, and received the air over mercury, hav- 
ing an apparatus for receiving the acid liquor 
apart. After ſome common and nitrous air 
had paſſed, I obtained air ſomewhat worſe 
than common, in 4 portions, each portion 
containing fixed air; the next day adding 
more! water, I obtained ſtill more fixed air 
as long as any liquor remained. Aug 

6. Dr. Prieſtley having diſtilled.; a quantity | 


ol iron filings, converted into perfect ruſt. by 


expoſure to nitrous air,” obtained from 


* 
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them 4 large quantity, of. air, the far Seer 
. BE na: 

| ar, at pure air, 
6 Fr. 319. e here proceedad for 
the moſt part from cs tome eta 
nitrous air, its dep 3 a oi . 
blogiſion from-the icon... | 
cha now examine the. e of 
- theſe phænemena given by other philoſopbers, 
nad particularly by the antiphlogiſtians. 

: My ingenious friend Mr. Watt, and alſo 
LN Cavendiſh®, are of opinion, that the 
y of dephlogiſticated- air, pra- 

| ee e the diſtillation of nitre, ariſes 

ran the dephlogiſticetian of the water it con- 
tains, it being decompoſed by the-nitrous acid 
Which then becomes phlogiſticated. This opi- 
nion is >expoted-to inſurmountable difficulties; 
for in the firſt} place, nitre affords dephlo- 
giſticated air at the rate of 446, 125 cubic 
inches for every hundred grains of nitre ; and 
ſuppoſing a oo cubic inches of, dephlogiſticated 

air to weigh but 32 gr{]. which. is the Joweft 
| computation, and may be allowed on account 
of the mixture of phk phlogiſticated air, 146,125 


_ . Eubicanebesſhould-wegh 46,775 gr. but then 


dephlogiſticated air is only one of the conſti- 
uent parts of water; for it contains 14 ꝙer 
cent. of inflammable air, that is to ay, 874 gr. 
l. Taf. 7584, p. and 3 
4130.60 K E 3 122; ads. 
1 0 — bogen French. 3 
n 0 


Mrbe Nitrous Aid. os 
of dephlogiſticated air: to form 100 gr. of 

| wh es rm tes ee rv gt. of in- 
ſlammable air, conſequently. 4655 gre of de- 
phlogiſticated air require nearly 7 of anflam+- 
mable ain, and would then form 54777 gr. 
water, Which exceeds half the weight of the 
nitre, as Mr. Watt candidly owns, Which quan- 
tity of water is certainly inadmifſible; for it 
evidently contains at leaſt 4 ãts weight of al- 
kali, and then no room weuld be left fer the 
acid; befides, the phlogiſticated air cannot h 
derived from the wWaten, and it makes (tap = 
about 4 of the whole, ſo that of neceſſity the 
acid muſt be decompoſed: beſides, 'no- latis- 


'  Hitory account is given of what becomes of 


the acid. Mr. Watt found that the water over 
which: the air proceeding from the decompoſi- 
tion of 960 gr. of nitre, had been received, con- 
tained only 55 acid belonging to 120 gr. of 
nitre, and even this ſmall a gh he inferred . 
| from my experiments; but my experi- 
—_ are ads inapplicable in this caſe, for 
_ T. uſed only the dephlogiſticated nitrous acid, 
und allcalis are me. 2 2 
| ntity of phlogith 0 
e is evident in the caſe of the de- 
phlogiſticated marine acid, as Stahl long ag 
obſetved; for he ſays that the volatile acid 157 | 
ſulphur katurates 40 times as much alkali as 
the fixed v. Mr. Bergman and alſo Scheele 


. , 4 8 © 7 
+. 4 oy : 1 / * '# — * — o " r 0 
Ses his 'Treatife on Salts, p. 160 of the French edition. 
: 4 > » - * $757 * 1 # 3 | . y . > "Tc F v 0 4 4 
© v8 - WF —— — 42 Nenn "4 ge 9 
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obſerved, that melted e e 
though · it is Phlogiſticated; [therefore it is air, 
and not water, which it wants; accordingly 
Dr. Prieſtley found ĩt to injure common air, 
attracting its dephlogiſticated part: but if 
it be kept ſomo time in fuſion; it luſes / its acid, 
and becomes alkaline, and the air it recovers 
maſt ſurely be deemetl rather to recompoſe tlie 
aid that to form water; of whoſe formation in 
the temperature of the atmoſphere we have no 
ſort of proof. On the contrary, the im | 
Vility of accounting for the lots of acid in this | 
| vale, is awevident pr dar fallacy of that 


% | 
By Mr. Lavoj — 10% r F 
nitre ent 57 of cauſtic alkali; by Mr. ; 


Bergman's, 49; by Mr. Wenzel 8, 52 DM. 
Wiegleb's, 465 by mine 63 the mean of all 
which is 33 Which leaves 4635; for acid and 
water; which is very nearly the weight of the 
air expelled. The r gun of acid 
alligned by: different perſons to nitre, is, in 
part, he to its degree of phlogiſtication ih 
aitre . I believe at preſent that 100 gf. uf 


nitre contain 3A of acid, and about 12 f Wa- 0 
ter, including the water in the acid, and that f 2 
of: cryſtalization. DPS HERD 1345: 3011 to, \ 
Tue antiphlogiſtiaus have as yet. given no \ 
explanation of the e ATI of 1 by C 


Heat. OTER brig af - F N 3151 
11 Say. 627, ik tf For, a: | 
ears CE det 2 . 


9 as 1 ſticated in 
kab; tels's required. 
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ö etonation of nitre with a Was 
5 * e and the Accent aerial, products 
| well dfſcrimitated,” though in my 2 89 8 not 
# fo well explained by Mr. 'Lavoifier®. _ .. 

< Having reduced to à ſubtil powder, and 
wt mixed together, 708, 6 gr. of nitre and 
| 9352 of charcoal, he preſſed them into a 
; 3 tube; and after inflammation, plunged 
5 the tube 5 with its aperture turned down, un- 
; der à jar of Water, where it remained until 
2 the whole of the Charcoal Was conſumed, and 
* the nitre e The e were as 
* 18115 dip ere 8 


” = | Materials. F 14 e. Ab. e, weg 


5 Nitre 7006 Fixed ar 708,23 325 3 
| Canoe 93552  Phlog, r 19555 A 59; 
— f ted os — — 

„ 1 
1 F Fork ts pits” 1 9555 be 
| — 9 
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MI. Lavoifier thinks that 5 whole of the 
alt of the nitre, except the 59,8 tcubic inches 


* 17 Mem, Sgav. Etrang;-p. 626. Here, as in moſt 
other places, the French weights and meaſures are converted 
into Engliſh. 

+ In French numbers, VEL 
Materials. Produdts. Cub. Inches. "Weight, 

| Gr. 
Nitre 1 5 ge - 3880145 7 401,782 
Charcoal 114,094 Caen — 1613532 72956 


— — 


% 
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. e "FR | Totalofthe pr products . 970,668 
3 55 49,394 French inches. 
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of x blo hlogiſticatl air, united to the charcoal, 
an it formed the fixed Fd and yet we 
find a deficiency of 6, which does not 
appear in his account, 1 he eſtimated the 
Weight of the fixed air too high. I ſhall not 
at preſent examine whether charcoal in ſpecie 
"unites to pure air, and forms fixed air, as 
that matter will be amply diſcuſſed in andther 
ſection. 
la my thedry this experiment may be.ex- 
_Plained as follows: In the firſt place 708,6 
gr. of nitre contains 240, 9 gr. of real acid: 
of this 59,8 gr. (allowing ſome water con- 
tained in this air) are phlogiſticated air; the 
. remainder 18 17,1 gr. are dephlogiſticated air, 
or, which is the ſame in effect, pure air mixed 
with fixed air. This air, if totally pure, 
would take from the charcoal 37 gr. of phlo- 
giſton, and then form 218,1 gr. of fixed air, 
do which adding the fixed air in the charcoal 
itſelf, we have 274,62 gr. of fixed air, and 
adding to this + of its weight of water, we 
' ſhall have 329,62 gr. of fixed air. The par- 
8 e may be en in a N aneh 


X Total weight of the air « led from nitre  - 4 10 
8 Subtract for cated air 509, 
8 Dephlogiſticated air from nites „ 38,1 
| Add to ths inflmmable ar from the creo Fer x 


"4 wed Vs. 
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7 * my air formed - 2181 
| 1 Reſiduum 


about + of its weight of 
even before Mr. Cavendi 
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fixed air 218, 1 e! 
Add i of its Weight Water 35 


7 Total weight of fixed air ar 

ight n . 59,8 
Uſes &; 
"795.92 


This . 8 15 1 
ac as the quantity of water ia 
airs has not as yet determined, 
has great merit. "Mr. 3 a8 judiciouſſy 
inferred from it that nitrous acid contains 
r eee air; 

s diſcovery.” It 
n de el to be a eomplete proof 


of the formation of fixed air 4 dephlo- 


giſticated and inflammable air, by all ok 


that believe charcoal to be a compound; for 
the whole of the fixed air here Kan could 
not by any poſſibility exiſt in the charcoal; it 
being more than triple its weight. 


alſo infer from it, that phlogiſticated air may 
be decompoſed and burnt during the diſtilla- 


tion of nitre per e, for the reſulting air never 
| contains + of phlo 6 


giſticated air. 


The detonation of nitre with ſulphur; has 
alſo been well obſerved by Mr. Berthollet. He 


found that if nitre and ſulphur be well mixed 


in the proportion. of 2 of the former to 1 of 
the latter, there is. always a detonation; but 
if the popaticn of 4 ie be to that of 


nitre, 


nts 177 4. 


We may 
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nitre; as 1 to 4, the nitre is deem poſed with- 

out detonation, and nitrous air is produced. 

'Thus he found that 30 gr. of ſulphur giſtil- 

Jediith-120 of nitre, produced 108,8 cubic 

inches * of nitrous air, that is 40,27 gr. and 

the nitre was totally decompoſed. This ex- 

Periment is thus explained in my princi 2" : 
100 gr. of nitre contain about 46 © 

__ comprehending dhe water which: Ane o 

companies it, and which cannot be 

therefore 120 gr. of mitre contain 55 of . 


3 of the nirons/acid-in nitre 4s nitrous bafis. 


Now -the + of 55 is 3666, therefore in this 
caſe we have 36,6 of nitrous baſis.” | 


But nitrous air conſiſts of W tanks 


united to o, 8 of its weight of phlogiſton. 
Now o, 18 of 36, 6 is 6,6, then 36,6 ＋ 6,6 


432, then 4352 ſhould be the 0 of ni | 


trous air. 


Again, 3 of i nitrous dt in nitre is fixed 
air ; therefore, 5 5 gr. of this acid ſhould con- 
tain 18 of fixed air, which it imparts to the 
ſulphur at the ſame time that it robs it of 6,6 
gr. of phlogiſton ; but 18 gr. of fixed air are 
far too little to convert 23,34 gr. of ſulphur, 
or rather of dephlogiſticated ſulphur into fixed 
vitriolic acid: it converts it therefore into vi- 
triolic air, and ſaturades the alkaline baſis of 
the nitre. N 


In this caſe, therefore, there not being a more 


phlogiſton than is neceſſary for the converſion 


7 7212 French inches, N 495219 French grains. 


* 


of the acids into nitrous air and vitriolic air, a 
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gradual production of theſe airs. enſue in the 
manner explained. p. 90. 
But if a greater proportion of ſulphur be 
uſed, then the nitrous baſis itſelf is decom- 
poſed, . meeting with a larger proportion o 
phlogiſton, and hence ſcarce any nitrous air 
is found, but only phlogiſticated, dephlogiſ- 
ticated, and vitriolic air; and as a larger 
juantity of air is [ſuddenly let looſe in a con- 
fined ſituation, a flight 3 neceſſarily 
. eee a W y wr? 5 mageeu 


This experiment ſhews that nitrous air does 


not. conſiſt of nitrqus acid, to which phlo- 


giſton is ſuperadded, as Mr. Cavendiſh and I 


myſelf formerly thought. According to Mr. 
Cayendiſh, 87,5.gr*. of nitre contain the acid 
of 98,53 cubic inches of nitrous air, and con- 
N 120 ſhould contain the acid of 134 
cubic inches} of nitrous air: yet in this expe- 
riment, though the nitre was totally decom- 
poſed, only 108, 8 F cubic inches of nitrous air 
are produced. It is evident, therefore, that 


the nitrous acid loſes one of its conſtituent 


parts when it acquires the phlogiſton that con- 


verts it into nitrous air, and acquires that ſame 


conſtituent part, when, by the addition of pure 
air, nitrous air is converted into nitrous acid, 
therefore the phlogiſton and pure air are not 
merely converted into water.. 
4 106, 75 French grains. 24 81,385 French inches. 
1 91,48. $. 72,02. VR it | 


* 


3 Before 


„ r 
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Before I enter on an explanation of Mr. 
Lavoiſſer's experiments on the decom poſition 
of the nitrous acid by mercury, it will be ne- 


ceſſary to explain ſome particulars relative to 
the formation of nitrous acid, from nitrous air 
and dephlogiſticated air. 


When 1 meaſure of what i is 1 enerally called 


very pure dephlogiſticated ajr, is carefully 


mixed with 2 meaſures of good nitrous' air, 
they unite ſo 1 chat only 0,27 of a mea: 


ure remains: 1 meaſure of of giſticated air, 
therefore, takes up 1,7 3.0 
moſt common Z only 24 Vet in one caſe 


Dr. Prieftley fo 


| 1 remained; therefore, we may well 
ſuppoſe, that if both airs were perfectiy pure 
and properly mixed, nothmg would remain 
unabſorbed, and conſequently that 200 cubic 
inches of nitrous air would abſorb 100 cubic 
Inches of dephlpgiſticated air: however they 
unite, they. always. unite in this proportion, 
and the acid, thus $ formed, has all the pure 


| air it is ca capable of taking up, and is what 1 is 


called deph logiſticate ed 5 85 acid. 


Hence 200 eus inches * of nitrous air re- 


quire for their thorough f ſaturation 100 cubic 


l French meaſure 165, 2 cubic inches of nitrous gay 
require for their ſaturation 82,6 cubic inches of oxigenous 
gas; and ſince the weight of the former is 87,54 grains, 
and hat of the latter 41, 48, the weight of the reſulting ni- 


trous acid is 131,79 grains. Apd as 93,173 cubic inches 
of oxigenous gas "abſorb 9,93 gr. of phlogiſton, ioo cubic. 


| * -of it ſhould take * ” phlogiſton. 


inches 


nitrous air, but 


und both airs ſo pure, and 
mixed them fo ſkilfully, that 8 og of a 


8 


al 


of yy © £2» 
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inches of dephlogiſticated air; and ſince the 
weight of that quantity of the former is 7 11. 

. and of the latter 34, the weight of the reſi 
ö ing we? is 108 gr: 5 75 as 2 cubic 55 
; ches of dephlogiſticated air 14 Br. 0 
; phlogiſton , 1 cubic inches of it ſhould 
take 7,216 of phlogiſton. 

Now 100 'cabic inches of dephlogiſticated 
air=34 gr. to which adding 7,216 of phlo- 
giſton, we have 41,216 of fixed air in 108 of 


1 


ö 
: dephlogiſticated nitrous acid: and if 108 of 
4 
D ſuch acid contain 41,216, 100 gr. of this acid 
X will contain 38,16 of fixed air -f. But it is ſel- 
1 dom that given quantities of nitrous air and de- 
Y phlogiſticated air unite ſo completely; for as 
1 ſoon as any part of the nitrous acid is formed 
5 by the union of the two airs, ſome part of 
1 the nitrous air unites to the newly formed acid, 

8 and ſome part of the dephlogiſticated air re- 
2 mains unſaturated: hence if the two airs 
y do not immediately come into full and perfect 
p contact, the diminution is not ſo great as it 
5 ſhould be, in proportion of the purity of both 
5 airs. Hence the acid thus formed is more or 

| leſs phlogiſticated according to the quantity of 

_ [F unſaturated nitrous air combined with it, and 
4 this is a great ſource of e in eudiome- 
; trical experiments. 5 
ts v See p. 20. and Phil. Tranſ. theſe 112,8 enter into 100 
8, cubic inches of fixed air. | 
"i + In French meaſure, 72, 6 cubic inches of oxigenous | 
TY gas==41,48 grains, which with 8 ;803= 50,283, of fixed 

ic air in 13157 3 grains of nitric acid; and if 113,76 ofthis acid 


contain 50,283 of fixed air, 100 grains cf the ſame acid will 
Ty contain 38,16, 


H 4 | 
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From what has been ſaid, we may ſee that, 


even dephlogiſticated nitrous a . contains. 


ſome phl 5 hee independent that. which 
5 a 


Which are its conſtituent parts: for 200 


cubic inches of. run Air e 13. Foot 


phlogiſton, and 100 cubic 


giſticated air dpring 8 80 ea Te 
6,184 ſtill remain 
in 108 gr. of this acid, 1 conſequently 190 - 
gr. of theacid retain 72 1050 phlogiſtan®, ſtill 
united to the nitrous. By acid N Aways 
mean the dry acid, or at. lea that which, gon 
tains no more water than, the air, of which. ab 


_ this LG HE 


was formed. 


I now proceed & to the boo experiment. | 
of Mr, Lavoiſier, which firſt gave riſe to the 


antiphlogiſtic Fade and,on. which it is ill 
chiefly founded 


To 945 gr. of nitrous a whoſe ſpecific | 
gravity was 1,316, Mr.. Lavoiſier added 1104 


gr. of mercury f. Nitrous, air was produced. 


to the amount of 273, 234 cubic inches; heat 
being applied, and the mercurial falt. diſtilled 


to dryneſs, when it became red, dephlogiſti- 
cated air appeared, and continued until almoſt 


In Wiench meaſure 165, 5,2 'cubic inches of 7 gas 


contain 16, 34 grains of phlogiſlon, and 82, 6 cubic inches of 
oxigenous gas depriyes theſe of "8,803: grains; therefore 


7,544 grains ſtill remain in 131,76 gr. of this acid; and 


conſequently 100 gr. of N. acid retain 855 of i 
5 N Ty p. 673. 


in the fixed air and phlogiticated. 


the 


th 


th 


"IS 


BFHE 


% rsa e. 


2 +> OH 


nous gas. 


the whole of the mercury was revived: it: 
amounted to 287,742 cubic inches. 


Hence Mr, Lavoiſier concluded, 1ſt. That 5 


the nitrous acid was totally decompoſed, ſince 
it was reſolved into 2 ſpecies: of air, by th 
reunion of which it might again be recoms : 
poſed, and conſequently that the weight of 
theſe two airs gives the weight of real acid; 
contained in 945 gr. of ſpirit of nitre, whoſe 
ſpecific gravity is 1,326: adly. That ſince the 
mercury was recovered without any loſs or al- 
teration, there is no reaſon to ſuppoſe that ĩt 
loſt any thing during its ſolution in the acid; 
but that it was reduced to a calx merely by its 
union with pure air, fince in proportion as 
this pt air Was Ts it "recovered mo 
ic form. 


_ « To: juſtify: thie firſt t three ods 
ſhould! have: been proved; »rit. That during 
the diſtillation no part of the nitrous acid had 


eſcaped into! the water over” Which the airs! 
were diſtilled: 2dly. That the nitrous air pro- 


duced during the ſolution, was not produced 


at the expence of ſome conſtituent part of 
the mercury, eſpecially as this was the point 


conteſted: og That by the reunion” of the 


two airs, the ſame quantity of acid might be 
teen which might . be en = 


25 1152 French gn of pitrody 8 of the "Y gr. af | 


1,316 and 1224 gr. of mercury, produced 225,0 f cubic 
inches of nitrous gas and 217,094 cubic inches of oxige= 


its 
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— 
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its again diſſolving the ſame . of mer 
cury; and. if this were beam the firſt eres 
would be ſufficiently clear. 

Fach of theſe points is forfar from being 
| proved, that it is clearly contradicted by * 
periment. To ſay nothing of my on ex 
riments, nor of thoſe of Mr. Watt, Mr. 
voifier himſelf found that a part of the aid: 
always paſſes undecompoſed during the diſtil- 
lation of a ſolution of mercuryÞ: a2dly. Ni- 
trous air does contain one of the conſtituent 


parts of mercury, ſince the nitrous acid never 
affords nitrous air, but when it is diſtilled 


from a ſubſtance that contains the ſame con- 
- ſtituent! part that is attributed to mercury, 
namely the inflammable principle. Thus ni- 


trous acid treated with ſpirit of wine, oils, or 


refins, which the antiphlogiſtians allow to 
contain inflammable air, affords nitrous air, ac- 
companied with other ſorts of air produced 
from thoſe ſubſtances. ; but diſtilled from al- 
kalis, or \ earths, it yields none: zdhy. Not 


only the quantity of acid really decompoſed, 
cannot be reſtored by the union of the two 
airs obtained, but there's is a large exceſs of 


one of them, which cannot be accounted for 
in the antiphlogiſtic hypotheſis; for the ni- 


trous air obtained amounted to 273, 2 34 cubic. 


inches, « et mere ak and the dephlogiſticated 


„ Phil. Tant na, p. 339. # Mem. Par. 1782, 
ale [ 


p. 495. 1 | 2 Pr. 126, &c. 
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ol air to 287 2 eubic inches, or 583 | d | 
t the Aiello , . 5 bot e 5 ; 
2 Foals 4he deed acid was 198,92 gr, 
4 Now if we 5 theſe airs rogethes, 19 

41 will unite,” according to Mr. Layoifier (and 

2 this is the _ 1 ſuppoſition) in 

— the rtion of nitrous to 40 cubic = 
4 e ajr®. Then as 6g: | 
— 22 273,234: 143,8: therefore 144 cubic 

&1 aner, at moſt, of dephlo iſticated air will de 

bt taken up, the weight of which is 48,96, ar 49 
gr. conſequently the quantity of 72 . a 

1 is almoſt 101,9 449 150,09 gr. . 

- | the you: of bofh a airs be 2 1 5 BE: 


a> Ev 
2-346} 5* 


C3 Ta 97805 N 1 
Nn e 211 FW 


1 
| — 159,09 


vir — AAR - 


"Deficit 48,83," war in more! of f the whole, 


A il if from the whole uantity of 9 
phlogiſticated air produced (that is 28 
ea eie we fubttact the e d which 


o * . 2 IT, 


„ Mem. Par. AY 488. 
4 In French meaſu 225,691 cob hg or MIR 

gr. of nitrous gas, and 217,74 cubic inches, or 14 2 
of oxigenous gas S together to 242,079 grains, as in 
the e 9 parts of nitrous ' are required to 40 of 
oxi ab it will follow that 69: 40: 225,591 118, 
770;.. therefore 319 cubic inches at moſt of OXi von ae 
weighing 59,72, will be abſorbed: conſequently 

of reſtored acid is 123,3294+59, 7 ef though the 
weight of the two'airs be 2 deficit is 


59,030. 


tart.” ons. Fe. 2 4. oY. Ro. OS. A: OS. 


T I 


4 


enters 
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Fg into union with the nitrous ee we 
find an exceſs of, 7 5 eubic 

which is about 1 of the Whole. This Nl 

NY According to Mr. Lavoiſier hae 


ed in the nitrous acid united te theo me- 
thing. elle, Which is now WE alto 
what ? nor dv 1 ſee 4 roll 
anfipered: the nitrous acid h as. A 858 e 


ſomethin 525 „Which this 1 new hypotheſis, does: not 


account | ay "EP 

It is true, Vr. i ee He Kan 
to obyiate tllis objection. 885 the Memoirs of 
the Acad emy for 1776, e fays this ſpirit of 
nitre Was. by means of clay, and 
that ſuch Acid always contains an excels © 

ure air; but can a principle actually com- 

Pined with the nitrous acid, and which, ſo far 
from weakening, ſtrengthens and increaſes its 
acid properties, be called an exceſs ?.: His-fe- 
cond attempt is to be found in the Memoirs of 
1782; here, he aſſerts, contrary: to all; expe- 
rience, that nitrous acid confiſts of equal parts 
by weight, of nitrous air and pure air, and 
by fo doing, gives up 7 ſeeming advantage 
he had, by recompoling the nitrous acid from 
both airs, for equal weights of both can by 
no art be brought to unite. a 

To ground the ſecond conclufiori, Mr. ravaifier 
ſhould ſhew that mercury, during its revivi- 
fication, took nothing from the ſubſtance to 
which it was united While a calx, of which 
ſubſtance the pure air — have been a com- 
ponent 


WED "Nitrous 1549. x69 | 


ponent park: this cannot be ſhewn'by ſtating 
the equality of weight of the-ear; with thi: 
of the mercury and air together for ſup. 
” the mercurial cat to have weighel 
100 gr. the revived ear 9o, and tlie air pro- 
duced 19 gr. we ſhould then have 100 = 9 
＋ re, and in chis way Mr. Lavoiſier would 
have che matter underſtood: but the ſame 
equality will be found, if we ſuppoſe the 
mercurial part of che calx, before its revivi- 


 Heation; to weigh 89 gr. and the aerial part 


to weigh 11 gr. and that during the revivi- 
heation! the calx attracts 1 gr. from the aerial 
part, for then the products will be equally 
90 + 10. It is true, negatives in general need 
not be proved; but here there is à ſtrong pre- 
ſumption that the aerial part has really loſt 
ſomething during its production, fince it is 
incapable of forming a a part of the ſame acid 


with which it was before combined; not, as 


happens in other oaſes, by reaſon of its ſpe- 
cific heat, ſince à part of it will enter into 
ſuch combination, but for want of ſome 
other ingredient, which is loſt, and given up 
to the metal; and We may rather ſay there is 
a defect of nitrous ar, than an exceſs 'of "pare 
air. 

The moſt reaſonable account of as above 
experiment; ſeems to me to be the following. 

945 gr. of ſpirit of nitre, whoſe ſpecific 
gravity is 1,310, ee 14 wre _ 1 Se. | 
of real acid. 

The n 
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The weight of the acid actually comb 
with the mercury; during the ſolution, ine 


with that of the airs aint piained ; for though 
28 hlogiſton of the nitrous air was taken from 
the NE: and therefore foreign to the acid; 
yet as the metal was at laſt revived, it muſt 
ve taken from the acid as much hlogiſton 
gere the weight of both the airs 
obtained amounts to 198,92 gr. therefore onl7 
About 200 gr. of ve, acid were decompoſed, 
and 19:gr.- muſt haye, paſſed over during the 
diſtillation, as Mr. Watt alſo found; and, in 
fact, I found that 22 gr. of real acid diſſolve 
with the affiſtance of heat 100 gr. of mercury; 
and conſequentiy in this caſe, only 900 gr. of 
mercury were diſſolyed, and 104 remained un- 
diſſolved, which might well eſcape notice v. 
The nitrous air we have already ſeen, to 
amount to 101,09 gr. and the dephlogiſticated 
to 95,83; this quantity of nitrous air contains 
18,18 gr. of phlogiſton, and eonſoquently 
82 97 gr. of nitrous baſis. 
Let us now examine the . proportion. and 
0 quantity of the conſtituent parts of the 200 
gr. of acid that were decompoſed. I ſay 200, 
to avoid fractions, as 198, 92 approaches very 
nearly to that quantity. 
I This acid, according to Mr. Lavoilicr's ex- 
| preſſion, contained an exceſs of pure air, that 


» Mr. Schede alſo obſerved that ſome mercuty in its 
metallic ſtate always remains in the nitrous ſolution of 
mgreury. P. 222 of the French edition of his works. * 
2 . 18, 


— 


ready ſeen to contain 38 gr. of fixed air, and 
62 of nitrous baſis, therefore the 200 gr. here 
5 ee contained 76 gr. of fixed air, and 
124 of nitrous baſis; of theſe 124 gr. of Hi- 
trous baſis,” 82,91 united immediately to part 
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is, it was what we called dephlogiſticated ni- 
trous acid; 100 gr. of ſuch acid we have al- 


of the au n of the metal, namely, to 
it, and formed with it 10 1, gr. 
of nitrous air, which were caught in the te- 


ceiver. The remainder of the nitrous baſis, 
that is, 41,09 gr. remained in the” ſolution, 
and were decompoſed towards the middle of 


the operation. To underſtand this decompo- 


| ation, it is neceſſary to recollect that metallic 


ſubſtances, in uniting to nitrous acid, unite to 
it principally through their affinity to the aci- 
difying principle, namely, to fixed air, and take 
up the baſis chiefly by reaſon of the union of 


this baſis to the acidifying principle. During 


the middle period of this experiment, the metal 


: being, heated gives out more phlogiſton than 
can 

baſis. This ſurplus is taken up by the pure 
air contained in the nitrous baſis, which pure 
air is thereby converted into fixed air, and 


e taken up by the undecompoſed nitrous 


unites to the metallic calx; the phlogiſticated 


air is therefore ſet looſe. - | 


As the hitrous baſis conſiſts of pure air, and 


phlogiſticated air in the proportion of 2 to 1, 
the 41,09 gr. of nitrous. baſis which remained 
in the ſolution, contained 27, 42 of pure air, 


a 


h 


| ebend part of i 


1 Of ehe Nirrvur Arm. 
and 13767 gr. of 'pblogiſticated air; the pure 


: air was converted into fixed air, by the phlo- 


Siſton of the meta], and the phlogiſticated air 


mixed partly with the nitrous air that eſcapei, 


and partly with the fixed air that remained 


with the metal; and when this was idecampaſed 


during the revivification of the metal, a ſmall 
part of the phlogiſticated air was alſo decom- 


poſed: in this manner, all the phænomena are 
ccd accounted for. Eine, ur avoir to 


3 1 rf 
- Thus wehave, 8 — weten dien. 
ad. Pure air contained in 6308 | 3 
W * | 3 | 
DV $0959 
ure - air 3 — 1 . EF - A 


Mixture of phl if. air . Þ =M 
Apure air, ceo 2 ps 91483 dplog 4. 


977 — — 


833 weight of 3 air 198,92 Brains. 


* 


„ufig 26; mercury loſt 18,18 gr. of phlo- 
gifton, carried off in the nitrous air; but this 


quantity was reſtored to it by the decompoſi- 
tion of the 76 gr- of fixed air, originally con- 
tained in the nitrous acid, which contained 

12,92 gr. of phlogiſton, and by the abſorp- 


tion of that quantity of phlogiſton, which 
200 gr. of this ſort of acid holds, which we 
have ſeen to amount to 11,44 gr. fo that there 
4 an exceſs of 6,2 gr. which compenſate for 
the phlogiſtication of the 19 gr. of undecom- 
TOYS acid, which were plilogiſticated at the 


expence 


eg. gran g aA 
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expence of the metal, and paſſed qxer into the 


receiver as already mentioned. 


4 
, : ' F.7 3. % 


But it may be Kid, that according, to my, 
table of the abſolute weight of phlogiſton 5 | 


metals, 100 gr. of mercury contain 4,56 gr. of 
phlogiſton, and, conſequently, goo- gr. ſhoul, 

contain 41,04, and therefore much more ſhould 
be reſtored to it, than was here ſet forth. To 
which I anſwer, that part of it was employed 
in the converſion. of 27,42 gr. of pure air in 
the decompoſed nitrous baſis, into fixed air, 
and part united to the compound of acid and 
calx, which, as Scheele remarked, takes up 
more phlogiſton than either ſingly, and in the 
end the Whole was reſorbed by the metal. 
Here it will be proper to obſerve, that the 
ſame decompoſition of the nitrous baſis, which 
happens during the ſolution of mercury with 
heat, takes place in a much greater degree dur- 


* * ö 


ing the ſolution of zinc, tin, iron, and regulus 


» 1 


ol Spamnony.. 5. ICCor 
Mr. Watt, and a few others, ſuſpect that 


the dephlogiſticated air, in this and all other 
caſes where the nitrous acid ſeems to be de- 


compoſed, ariſes entirely from the dephlogiſ- 


tication of water, whoſe phlogiſton, they ſay, 
is taken up by the nitrous acid, or by the me- 


tal: but ſurely the mixture of phlogiſticated 
air, Which is always found 775 the dephlo- 


giſticated air, cannot be derived from the wa- 
ter. Beſides, the ſame quantity of acid and 
water cannot be recoyered by the union of both 


* 
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alrs, as it ſhould were this theory exact, for 
ſome dephlogiſticated air always remains, that 
cannot be combined; and that the acid is de- 
compoſed is evident, for the half of it cannot 
* Independently of metallic ſubſtances which 
give a tinge to nittous acid, its colont depends, 
as has been already (aid, on the proportion of 
nitrous air combined with it. Hence, if 4 
bottle + full of coloutleſs nitrous acid, be ex- 
poſed to the light, it becomes of a preenith 
15 and CO air is produced; 
or light has the property of increaſing the 
capacity of the dephlogiſticated part of fixed air 
for containing fire, and, conſequently, of di- 
miniſhing its union with phlogiſton ; the phlo- 
giſton then unites to a part of the nitrous ba- 
is, and becomes nitrous air, which combines 
with the nitrous acid, and tinges it. When 
the bottle is full, the dephlogiſticated air can- 
not be ſeparated, and, conſequently, no de- 
compoſition can take place. 
If nitrous air be mixed with its own 
weight of hepatic air, the hepatic air attracts 
the nitrous vapour 


generally diffuſed through 
the nitrous air, and chi vapour drags with it 


” 


the phlogiſton of the nitrous air. By theſe 
attractions the capacities are changed, and the 
quantity of fire neceſſary to the fluid ſtate 
. eſcapes; conſequently, both the ſulphur, the 
nitrous vapour, and much of the phlogiſton are 

_ precipitated. * Hence the water wit TR 
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Of the Nitrous Acid. 1 
this. precipitate is waſhed, precipitates the ni- 
trous ſolution of ſilver white*, which Mr. 
Cavendiſh diſcovered. to be a character of the 
phlogiſticated nitrous acid. The nitrous baſis 
is then left almoſt perfectly pure and dephlo- 
giſticated; and as it contains double the por- 
tion of dephlogiſticated air that it does of phlo- 


giſticated, it admits a candle to burn naturally, 


or even better than in common air, according 
as it is more or leſs perfectly deacidified and 


dephlogiſticated; the deacidification, and con- 
ſequent dephlogiſtication, is brought about in 


the ſame manner, by expoſure to iron or liver 
of ſulphur. ; | BT 1.30 + 04-4 5 6 


a * 4 : 
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* This is mentioned in my Diſſertation on Hepatic Air 
This is mentioned in my tation on Hepatic Air, 
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HE ideas which Mr. Kirwan preſents 

on the compoſition of the nitrie acid, 
are all founded ultimately upon the ſuppoſi- 
tion that phlogiſticated Air, or azotic gas, con- 


tains phlogiſton; and he pretends to prove this 


by the ſtate in which the acid is found, 


which is formed in the experiment of Mr. 


Cavendiſh; for this acid, which, acording to 


his manner of viewing the ſubject, is phlogiſ- 
ticated, owes this ſtate to the nitrous gas, 


which it holds in ſolution, ſee page 82. Now 


the nitrous gas contains phlogiſton, becauſe 


the nitric acid dephlogiſticates ſulphur, and 


is by that means changed partly into nitrous 
gas. But if we come to the proofs of the 
_ exiſtence of phlogiſton in ſulphur, we find 


that ſulphur contains phlogiſton, becauſe 
when treated with the nittic acid, it forms ni- 
trous gas, page 68, ſo that all this courſe of 
reaſoning, all the explanations which we read 


1 [ | 
= = 
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Obſervations on the Nitric Acid, &c, 117 


in the preſent ſection, and all the calculations 
of the quantities of phlogiſton which exiſt in 
the different ſtates of the nitric acid, are 
grounded principally, upon this vicious circle; 
nitrous gas contains phlogiſton, becauſe it has 
taken it from ſulphur; ſulphur contains phlo- 
giſton, becauſe it has converted the nitric acid 
Into naTaus+F3ase d Tone ar 15 reg De; 
The following facts are . 1. When 
nitre 1s, decompoſed by the action of heat, 
vital air and azotic gas, or phlogiſticated air, 
are obtained, both of which have reſumed 
the gaſeous ſtate by combining with a ſuffi- 
cient quantity of caloric; and the principle of 
light. It is clear that the ſmall. portion 
which eſcapes decompoſition, whether in the 
form of nitrous acid, or. of nitrous vapour, 
might have likewiſe been decompoſed; ſo that 
we may. conſider the. decompoſition as total. 
2. Mr. Cavendiſh reproduced. nitrous. acid. 
by ſubjecting a mixture of azotic gas and vital 
a1 to the action of the electric ſpark; and he 
has lately repeated this fine experiment in an 
authentic manner. The nitric acid affords 
therefore, by decompoſition, the ſame prin- 
ciples which are capable of reproducing it. 


. 


But it has been obſerved, that a very ſmall 


quantity of carbonic acid is diſengaged at the 


commencement of the decompoſition of nitre 
by heat. Hence Mr. Kirwan concludes, that 
the carbonic acid, or fixed air, is & conſtituent 
part of the nĩtric acid; eee to 
255 Io I'S. | me 
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118 Obſervations on the Nitric Acid, 

me to be inconteſtible, that this ſmall quan- 
tity of carbonic acid is merely a production 
arifing from ſome principle foreign to the 


nitric acid; for if When this portion of car- 
bonic acid is diſengaged, the proceſs be ſtop- 
ped, and the nitre difſolved in Water, it is 
recovered again by cryſtalization, for the 
moſt part in its natural ſtate. All the nitre 
which is decompoſed after this period, affords 
no carbonic acid; the preſence of this acid is 
therefore nothing but an accident, and we 
mall hereafter explain why this accident fo 


eaſily takes place. 


By following the different decompoſitions, 
we find, in them all, the two principles we have 
acknowledged, and nothing elſe. If any ſub- 
ſtance 15 cſs the property of depriving nitric 
acid of part of its oxigene, it reduces it to 


nitrous gas, in which we may find, either by 


the action of ſome metals, or of the ſulfures 
of alkalies, hepars] the two ſame principles, 


_ 
1 


but in different R becauſe a portion 


of the oxigene, which conſtituted the nitric 
acid, has been taken from it. Laſtly, if we 
preſent to the nitric acid a ſubſtance which 
can ſeize the whole of its oxigene, there is 
then no other ſubſtance diſengaged but azotic 


gas. There is a gas which greatly reſembles 
nitrous gas, and which Mr. Prieſtley calls de- - 


phlogiſticated nitrous gas: its conſtitution is 


not yet well eſtab] iſhed ; the proportions of | 


its principles are unknown, and its relations 


with 


„ 0 + D «x 
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acid, and that it ought not even to 


Mr. Bertboller. 119 


with nitrous gas and the nitric acid have 
not hen determined with ſufficient preciſion 
ſo that no induction can hence be drawn, 
either in favour of or againſt the exiſtence 
of phlogiſton. If we were diſpoſed to con- 
tent ourſelves with vague explanations, it 


would. be caly to oppoſe one to that of Mr. 


Kirwan: ©. 


The facts which Mr, Kirwan here appoſes, 


may be clearly explained without adding any 


ſuppoſition to the immediate reſults of experi- 
ment. We ſhall proceed to conſider the chief 


o 


I have, obtained. the carbonic acid, princi- 
. pally by treating ſteel and zinc with nitre; I 


did not at that time know that theſe two me- 


tals contained charcoal; but this is a thing ſo 


well proved at preſent, that no further doubt 
ought to remain concerning the origin of this 

a mat- 
ter of ſurprize that it is obtained from them 


in a quantity ſomewhat conſiderable. 


1. Becauſe a given weight of carbure of 
iron, or plumbago, ought to form with oxi- 
gene, more than three times its weight of car- 


bonic acid; inſtead of which, Mr. Kirwan 


ſuppoſes, with Scheele, that it ought not to 
afford more than the third part of its weight, 
ſo that the difference is nearly as ten to one. 
2. Becauſe the quantity of carbure of iron, 
which is obtained from ſolutions of that 


metal, is always leſs than really exiſted in it. 
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_ tifferent ſtates of iron 4. Becaufe no more 
than a very ſmall quantity of carbonic acid is 


required to render lime water turbid, as the 
experiments related by Mr. Kirwan himſelf 


im another place prove. This learned chymiſt 


aſſerts, in his remarks; on the experiments of 
Mr. Cavendith on air, that if a cubic inch 'of 


\. Carbonic acid be diſſolved in 3 ounces of wa- 


ter, a few drops only of the water will be ſuffi- 
cient to-render lime water turbid; and he con- 
cludes, from ſeveral obſervations, that one 
thouſandth part of a cubic inch of carbonie 


acid may be rendered perceptible :* Now as one 


part of charcoal produces near 3 parts of car- 
bonic acid, by its combination with oxigene, 
it muſt follow that no greater rn of char= 
coal, than about the weight of one four thou- 
ſandth part of a cubic inch of carbonic acid, 
is neceſſary to form a quantity of this acid, 
which ſhall be perceptible by the teſt of lime 


Theſe confiderations' explain why it is fo 


* 


difficult to treat by fire, any ſubſtance which 


contains oxigene, without obtaining a ſmall 


>ortion of carbonic acid; for if it has been 


expoſed to the open air, it is ſufficient that 
a particle ſhall have attached itſelf to it, 
which contains one fix thoufandth of a grain 


of charcoal, becaufe the weight of a cubic 


inch of carbonic acid may be valued at two 
thirds of a grain. Moreover, the carbonic 
- : LE acid, 


has been ſhewn in the memoir upon the 
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acid, which is held in ſolution by the air of 
the atmoſphere, is 'fixable by à great Variety 
of ſubſtances; ſo that when the red oxide 
af mercury is expoſed to-diſtillation, a greater 


or leſs quantity of carbonic acid is always. 
obtained, unleſs” thoſe precautions be taken 
which were uſed by Mr. Monge in ptocuring 
9250 lary quantity of vital air, Which was re- 

or his experiments on the compoſition 
n. water; he diſſolved the mercury in nitrous 
acid, in retorts from which he afterwards ex- 
pelled the acid and the nitrous gas, and obtain- 
ed the vital air by continuing the opera tibn: all 
this vital air did not afford the ſmalleſt indi- 


cation of carbonic acid. We ſee therefore 


that the carbonic acid which is obtained in the 
diſtillation of the mercurial oxide; owes its 
origin neither to the nitrous acid nor the mer- 
cury, and that it is. not by means of the ſmall 


| quantities of carbonic acid, which muſt be ob- 


tained! in moſt chemical o operations, that the 
direct and rigourous proofs which Mr. La- 
voiſier has Wen of its er can * | 
weakened. 1 oy 80 | 
1 3 the time eben 1 anne ape ee 

the decompoſition of nitre, Was not 
aware of the difference which might be pro- 
duced in the reſults by uſing ſteel" or iron, 
and F poſitively aſſerted, in thi Memoirs of 


178 1, that I had made uſe of ſteel; Mr. Kir- 


wan, on the contrary, ſuppoſes that Fuſed due 
tile i iron; . ſince that time having learned 
that 


122 Otſervetions on the Nitric Acid, 

that Scheele had. detonated. antimpny and ni- 
tie without obtaining carbonic acid, 1 haye 
treated that. metallic, ſubſtance with nitre in 
different proportions, and with the neceſſary 
precautions, which. produced the ſame reſult ag 
that of Scheele, though the detonation was 
very ſtrong... The production of carbonic acid 


is not therefore an Ae which neceſſarily de- 


pends on the detonation, of metallic — 
when. it is accompained with much heat; and 
it is not the degree of heat which determines 
the formation of water, or of carbonic acid, 
28 is likewiſe proved from many other facts. 
The. diminution of mitrqus gas by the. clec- 
trie ſpark, Which Mr. Kirwan attributes to a 
formation of water, is wing to the combina- 
tion of the mercury with the oxigene, Which 
exiſted. m the gas, a8 I have remarked in the 
Memoirs of the Academy for 278 5. In order 
to explain the obſervations of Meſſrs. Prieſtley 
and Van Marum, Mr. Kirwan is obliged to 


ſuppoſe that the nitrous gas contained nitrous 


vapour, AS he ſays it almoſt always does; but 
nitrous gas, which is colourleſs, and has been 
paſſed through water, does not contain mi- 
trous vapours. 


When Mr. 11 diſtilled-x 1 | 


of nitric acid and charcoal, he did not examine 
the vapours which were diſengaged, as may 
be cafily ſeen from the deſcription of his 
experiments, and the conſequences he draws 
n W but Mr. Lavoiſier and * = 
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tion; and it is 
| difen ged by means of lime. 


and in which the author 2 bn Sik 
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ſenfratz have both aſcertained — 


quantity of nitrous gas is een, hien 
is mixed with carbonic acic . 


Mr. Kirwan infifts' upon two een 


to ve the e nee of carbonic acid. 
The gelt is taken Dr. Prieſtley, who 


affirms that he obtained vital air, by diftilh- 
tion, from the acetic acid or radical vinegay 


with lime: Mr. Kirwan calls this contbina< 


tion fimply, acetous ſelenite, without diſtin- 
guiſtäng the acetous acid, from that which Has 
hitherto been called radical vinegar, and was 


uſed by Dr: Prieftley; ſee his Ach vol. page 


309. It is nevertheleſs upon this diſtinction 


that the ſolution of the fact depends, as has 


likewiſe been obſerved by Mr. De Fourcroy. 
The radical vinegar, or acetic acid, differs 


the acetous acid in having received a 


greater quan oo W oxigene into its combina- 
is part of its origene which is 


The ſecond experiment u Mr. Kir 
wan, is o Hkewife ren from ipod by Mr Ex- 
periments and Obſervations, vol. 4th, 8 — 5 
242. He ſubmitted a calcareous ſtone to 
htion, and the air which 7 pe towards the 
end of the proceſs, was 2 — of the fame 


purity as be al air of the 1280 ne 


kiſs ak Mr. Kirwan, why he has rather 
choſen to avail himſelf of this experiment, 
than of that Which immediately follows it, 


- -fidue 


. 124 Ob/ervatims,on the Nitric, Acid, 
: ſidue of a Hike diſtillation was phlogiſticated 


air, and that the laſt. portion contained as 


5 —_ phlogiſticated: as fixed air? Might not 


Vs 
; — 


* 


Mr., Kirwan equally prove that manganeſe 
contains phlogiſton, becauſe, in the ſame ſeries 
of experiments, r. Prieſtiey obtained from 
a ſpecimen of manganeſe 1800 meaſures of 
fy 8 mich er «flammable; 17 25 bur 


423 


gd; his 1 experiments. 5 

At is not here denied that the carbonic 25 
is never decompoſed, but there is.no chemical 
fact yet known, in w which i it may be even con- 


jecdured that this decompoſition takes place. 


I do not agree with Mr. Kirwan, when he 


 fays; that vital air is not diſengaged. by ex- 


pofing a bottle containing nitric acid to the 
action of light, if it be perfectly full. It is 


neęceſſary only that the Wel air which tends 


to 5 ee itſelf, ſhall. be at liberty to 
eſcape, or ſuffer no other reſiſtance, than 128 
28 it is capable of overcoming... It is pro 
per however to obſerye, that vital air is not 


diſengaged if the veſſel. be very ſmall. 


Before we poſſeſſed accurate notions of the 
principles wh. ich, e the Mitric acid, 
Shit . Mr. 
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by Mr. Berebillet 1325 
Lavoifier had conſidered it as a com- 
pon of nitrous: gas and oxigene; and had 
that means explained its effects upon me- 
. Fo and the acidity it communicates to ſul- 
phur, phoſphorus, and ſome other ſubſtances: 
this was a great ſtep, and it was not then poſ- 
fible to approach nearer the truth. But in 
the calculations he made to determine the re- 
ſpective quantities of theſe two principles, 
ſeparating them by means of mercury, and 
combining them afterwards to form the nitric 
acid again, an error crept in, which it was not 
in his power to explain, becauſe part of the 
nitrous acid was reduced to its laſt principles, 
namely azotic gas and vital air, ſo that in the 
recompoſition à greater or leſs exceſs of vital 
air was found. But at preſent the cauſe af this 
is ſo clearly, ſeen, that it c a ESD 
| ern «al neo bY eee t 
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1 che Marine dei. 


: C8 e is to * 
to conſiſt of a dees baſis united to 


ion of fixed 
ves to both of which the s ſeems to have 
a ſtrong affinity. 

If the marine dena hs deprived of its phlo- 
giſton, its affinity 'to fixed air becomes much 
Kronger; it unites to ſo large a a portion of it, 
that the affinities of the reſulting acid, to bodies 
that contain little or no phlogiſton, become 
nearly as weak as thoſe of fixed 45 itſelf, 
equally condenſed: but with reſpect to bodies 

that contain a conſiderable proportion of phlo- 

giſton, its affinities are much ſtronger, as its 

baſis attracts the phlogiſton, while thoſe bodies 

attract its exceſs of fixed air. The acid reſult- 

ing from the union of the dephlogiſticated 

baſis, with an exceſs of fixed air, is called 
the bblogifticated marine acid. 

ore the diſcoveries of Mr. Berthollet, the 

| properties of this acid ſeemed to me to furniſh 

—_ roofs of the falſchood of the antiphlo- 

7 cory; but they appear in quite a dif- 

ferent light fince the — of the experi- 

| : ments 


phlogiſton, and à certain 
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ments of this excellent n in mY much 


that, I muſt on, they alone ſeem to me to 


afford: any p laufible ground for that hypo =_ 
Abeba to the antiphlogiſtians, t 


common marine acid confiſts of a Peihr — 


fis united to a ſmall proportion of pure air, or 
oxigenons principle, and the dephlogiſticated 
marine acid differs from it, - only 7 CONS 
an excels of this principle. 
If the common marine acid be tes over 
the black calx of manganeſe, or minium, it be- 
comes de phlogiſticat -as the immortal Scheele 
has firft eee but then it unites to a 
conſiderable proportion of the air contained in 


thoſe calces, as appears by the experiments of 
Meſſrs. Berthollet and Pelletier®.” According 
to Mr. Lavoifier's table, the baſis of the ma- 


rine acid has a ſtronger affinity to the oxigen- 


ous principle than any metallic calx, or the 
baſis of any acid, has to that principle ; why 


then does it not become dephlogiſticated by 
diſtillation over the calces of iron or over the vi- 
triolic acid? and why does it not convert this 
acid into ſulphur ? is it not becauſe theſe ſub- 
ſtances cannot dephlogiſticate it ? | 

The dephlogiſticated marine nid: unites to 
water almoſt as difficultly as fixed air, becauſe 
being over ſaturated with that air, it partici- 
Pates in a great degree of its properties. 

This you does not expel fixed air from 
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185 of. the Mariae Acid. 
neratd ix alkalis or earths, until i6 is het 

ed, and then dephlogiſticated air ſeparates from 
it, and. it becomes in all reſpects common ma- 
rine acid. For as it contains an exceſs gf fixed 
air, it acts nearly as an acid of the ſame nature; 3 


but when heat is applied, its baſis dephlogiſti- 


cates its own fixed air, which then becomes 


8 


dephlogiſticated air, at the ſame time that the 


acid becomes common marine acid, and acts as 


ſuch. Heat alone would not dephlogiſticate 


this acid, becauſe of its volatility; its affinity 


to alkalis detains it, and helps its decompoſi- 
tion. But the dephlogiſticated marine acid 


unites; and efferyeſces with volatile alkalis, 


whothes: de or cauſtic, becauſe theſe al- 


air. Ce 4 
It 8 3 * ow ts, by 91 
the colouring matter of its phlogiſton, and ſa- 


turating it with fixed air. And hence the co- 
our is not reſtored by the addition of an alkali, 
as the alkalis cannot reſtore the phlogiſton. 


All metallic ſubſtances are ſoluble in the to. 
phlogiſticated acid, without: affording inflam- 


mable air; becauſe the phlogiſton ſeparated 


from them, is abſorbed. by the marine baſis, 
and the compound of acid and calx. 

If a ſolution of mercury in the nitrous acid 
be dropped into common marine acid, it forms 


a white precipitate, Which is phlogiſticated, 
by fince 
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Of the Marine Acid) 129 
finde it affords red vapours, when re- diſſolved 
in the nitrous acid. But if the nitrous ſolution 


of mercury be dropped into dephlogiſticated 
marine acid, it forms ſublimate corroſive, which 


does not give red vapours when the nitrous 


acid is pouredon it. The reaſon is, becauſe in 
the firſt (caſe, the quantity of nitrous acid is 
too mall to dephlogiſticate the marine which 
expels it; but in the ſecond caſe, the marine is 
alread y dephlogiſticated. This is the teſt Mr. 
Berthallet uſes for gang, the Apo- 
giſticated marine acid. 

The experiments which chiefly dulce the 
antiphlogiſtians to maintain the preſence of 
pure air in the dephlogiſticated marine acid, 
are the following: 

- 1ſt.” Becauſe this acid is oteoured by diftil- 
ling it from mariganeſe, and the manganeſe, if 
diſtilled by itſelf, before the acid is diſtilled 


from it, affords dephlogiſticated air; but after 


the acid is diſtilled from it, it gives none: 
But this experiment proves no more, but 
that the manganeſe contains ſome air which is 
dephlogiſticated during calcination, and that 
this air is fixed air, appeats from the followin 
conſiderations. The black calx of manganeſe 
almoſt alvays gives out fixed air at 2 ns 
an hlogiſticated air a , whence it is 
np to think that che feohlogiticated air 
proceeds from the dephlogiſtication of the 
fixed. And hence if it be diſtilled with filings 
CORE or id a gun * it ſcarce Late out 
any 


% 
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any other than fixed air x ; if at any time it gives 
out dephlogiſticated air, with⸗ little or no mix- 
ture of fixed ait, this is owing to a very per- 
fect dephlogiſtication of the. calx, and to its 
containing very little moiſture ; thus Dr. 
Prieſtley having paſſed the ſteam of boiling 
water through manganeſe heated in an earthen 
tube, obtained a very large Sui of fixed air, 
and ſcarce any other ; though, on repeating 
this experiment with manganeſe well A 
from calcareous earth, J obtained a large 
portion of dephlogiſticated air; but I bel; E 
much depends on the degree of heat to which 
the tube is ſubjected... But having diſtilled 
manganeſe, which yielded of itſelf ſome. fixed 
air, with common ſpirit of falt, I obtained de- 


phlogiſticated marine acid, and not a particle of 


fixed air, which ſhews that this laſt combined 
with the dephlogiſticated baſis, and formed the 
dephlogiſticated acid. Mr. Hermſtadt, a Ger- 
man chymiſt of the higheſt reputation, hav- 
ing diſſolved the black ealx in common marine 
acid, and precipitated, it with an aerated fixed 
alkali, obtained, as uſual, a white precipitate, 
which, when heated, afforded a great part of 
the fixed air it had abſorbed hn the alkali; 
but when heated to ſuch a degree as to be. of a 
brown red colour, and conſequently dephlo- 
giſticated, it cohverted common ſpirit of falt 
bh Into a dephlogiſticated Wich, which could $697 
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ceed only from ſome fixed air, yet unexpelled. 
Vet if ſal ammoniac be diſtilled with the black 


calx of manganeſe, it will be expelled in a 
cauſtic ſtate; for the fixed air unites to the 


dephlogiſticated marine baſis in preference to 


the' volatile alkalic” cf OG et 
If equal quantities of inflammable air and 


dephlogiſticated marine air be mixed, a denſe 


white eloud immediately appears, I of the 


bulk of both airs is ſoon abſorbed, and is 


found to be common marine acid. The re- 
ſiduum is ſaid to detonate like a mixture of 
inflammable and dephlogiſticated air . As 


this experiment ſeemed to be of great im- 


portance, I repeated it; and having mixed 6 
cubic' inches of inflammable air with 6 of de- 
phlogiſticated marine air over water, 1 ob- 
ſerved a denſe white cloud immediately form- 


ed, attended with a diminution of 1 cubic inch; 


but in an hour 7 cubic inches were abſorbed: 


into the reſiduum, I put a bit of phoſphorus 
ſtuck on an iron wire, and endeavoured in 
vain to fire it by approaching a red hot iron 


on the outſide. It ſhone, and even ſmoked 
and ſublimed, but no detonation took place, 


fo that clearly the reſiduum was not a mixture 


of inflammable and dephlogiſticated air: the de- 
tonation obſerved by Mr. Pelletier, muſt ra- 
ther have proceeded from the union of the in- 
flammable and dephlogiſticateck marine air. 
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For greater certainty I again mixed equal quan- 
tities of both airs, ' and after more than ; diſ-" 
appeared, I fired the reſiduum in a narrow 

mouthed bottle, and found it to give 4 ſuc- 
cCeſſive exploſions, which evidently proves it 
was mere inflammable air, and not a mixture 
of inflammable and dephlogiſticated air. This 
experiment eſtabliſnes, beyond all doubt, that 
inflammable air unites to dephlogiſticated ma- 
rine air, and converts it into common marine 
acid. To try whether the dephlogiſticated 
marine air were united to fixed air, I mixed 
6 cubic inches of inflammable air once more, 
- with 6 of marine air, over lime-water; in 
about 10 minutes after the greater part of the 
diminution had taken place, a white cloud 
appeared on the ſurface of the lime- water, 
and by agitation it became ſtill more turbid: 
as it was poſſible that the manganeſe might 
be mixed with calcareous earth, I extracted 
from another portion of it, ſome dephlo- 
giſticated marine air, and received it on lime- 
water, but it was wholly abſorbed, without 
forming the leaſt cloud, though there was lime 
enough; for on adding aerated water, a cloud 
appeared. This experiment therefore fully 
confirms my opinion, and ſubverts that of the 
antiphlogiſtians. Even if the manganeſe had 
contained calcareous earth, this would not 
affect my theory, for I have obtained dephlo- 
giſticated marine acid from chalk, and Mr. 
Galliſh obtained it from magneſia; for wy 


40 4 4 


Of the Marine Acid. 133 
fixed. air unites to the acid as ſoon as it parts 


with its phlogiſton. 

If nitrous air be mixed with dephlogiſticated 
marine air over water, both immediately be- 
come viſible and are abſorbed*. Here a 
double decompoſition takes places, by virtue of 
which, the common marine acid, and the ni- 
trous acid, are regenerated : the marine air de- 


phlogiſticates the nitrous air, and at the ſame 


time gives to the nitrous bal its e 


principle. 


If ſulphur be e_ to the 28 of the 
concentrated dephlogiſticated marine acid, it 
is decompoſed, and the marine acid becomes 


common ſpirit of ſalt T. This ſhews thatful- 


phur contains the ſame principle as inflam- 
mable air, which, as we have juſt ſeen, re- 


_ ſtores the dephlogiſticated acid to its common 


ſtate.” Phoſphorus alſo is decompoſed” with 


| the aſſiſtance of heat. 


* dephlogiſticated marine acid be- expoſed 
to the ſolar light, it emits dephlogiſticated air, 
and becomes common marine acid ; the fixed 
air being decompoſed, as already ſeen, p. 114. 

Mr. Berthollet and Morveau tried in vain to 


combine dephlogiſticated air directly with the 


Fortinnan marie kei. 1 Encyclop. p. 2 51. 
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. M. DERTHOLLET. 


 CCORDIN G to the 880 of = 
Kirwan, the muriatic acid is compoſed 
"Mn a peculiar baſe, united to phlogiſton, and to 


a certain quantity of fixed air, which laſt, ac- 


cording to him, is compoſed of phlogiſton 
and oxigene: when manganeſe dephlogiſticates 
the 98555 acid, it deprives it of its phlo- 
giſton, and gives it fixed air. The muriatic 


acid, therefore, is compoſed of a baſe with 


Phlogiſton and oxigene; and when it is de- 


ae giſticated, it is likewiſe compoſed of a 


aſe with phlogiſton and oxigene in other 
proportions. 


But when 8 acid has been oxi- 


genated, the action of light re- eſtabliſhes it in 
its firſt ſtate, by diſengaging the vital air which 


was fixed in it. Mr. Kirwan agrees that light 


does nothing more than reſtore the elaſticity 
of the oxigene; therefore the muriatic ary 
mu 
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muſt have preſerved all the phlogiſton which 


belonged to it, and the manganeſe did not de- 
prive it of any. If it be faid that the light 
las reſtored its phlogiſton, it will be neceſſary 
ight has reſtored hydro- 
genous gas; an opinion whith cannot be main- 
tained. _ 1 | 


When Mr. Kirwan admits that the action 


of light re- eſtabliſhes the 8 ve muriatic 
acid in its original ſtate, by reſtoring the elaſti- 


city of its oxigene, ought he not to admit, that 
this oxigene is the only real difference between 
the oxigenated muriatic acid and the common 
muriatie acid? Is not the phlogiſton therefore 


Which he ſuppoſes, an uſeleſs being, which has 


no influence in any of the phenomena we have 


. endeavoured to explain, relating to the proper- 


ties of the 'oxigenated muriatic acid? If hy- 


drogene exiſts in the muriatic acid, there is no 


fact which ſhews its exiſtence; its exiſtence, 
therefore, can only be gueſſed at. 
Mr. Kirwan acknowWledges that hydrogenous 


gas does not detonate when mixed with the 
n muriatic gas; but he pretends that 


carbonic acid is formed, and  conſequenth 
that the oxigenated muriatic acid reſumes 15 
original ſtate. 1 paſſed, ſeveral ſucceſſive times, 
the oxigenated muriatie gas into hydrogenous 
gas, and each time I agitated, the mixture over 
Water. The oxigenated muriatic acid was 
abſorbed, without having experienced any 
change; it was not reſtored to the fate of 
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common muriatic acid, as Mr. Kirwan pre- 
4 S ; ; * 4 l ® 3 

tends, neither was the hydrogenous gas in any 
way altered or diminiſhed. Memoirs of the 


Academy, 1785. 


The carbonic acid, Which is diſengaged from 


manganeſe, ſerves, according to Mr. Kirwan, to 


form the oxigenated muriatie acid; it is chief 
from the calcareous parts, which. are almo 


always mixed with the oxide of manganeſe, 
that the carbonic acid is extricated. But it is 


fo, far from contributing to the production of 


oxigenated muriatic acid, that manganeſe, 


which has been deprived of it by means of the 
ſulphuric acid, is much more proper to be 
uſed in preparing the oxigenated muriatic acid, 


_ "eſpecially when the operation is to be made in 


the large way, becauſe, by this means, the ef- 
ferveſcence which takes place at the com- 


mencement is avoided; for it ariſes merely from 
the diſengagement of the carbonic acid. 


When Mr. Lavoifier attributed to the baſe 
of the muriatic acid, a ſtronger affinity with the 
oxigene than with metals, he did not pretend to 
ſpeak of that portion' of oxigene, which, from 


| ſtrong analogies, he ſuppoſes to exiſt in the 


common muriatic acid, and cannot be diſen- 


: pager by any known means; Mr. Kirwan, in 
his objections, confounds this, with the oxi- 
gene, which, by combining in exceſs with the 
muriatic acid, changes it into oxigenated mu- 
Tiatic acid, and which quits it with great fa - 
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The obſervation of Mr. Hermſtadt-is not at 
all contrary to our doctrine. With regard to 
the oxigenated muriatic acid, which in one ex- 
periment was produced by -means of chalk, it 
is natural to attribute it to ſome foreign Ab- 
ſtance, probably the nitric acid which might 
have exiſted in ce chalk, or in the muriatic 
_ —_ ule . | 
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F the common marine 221 be cid with 
an equal bulk 'of ſtrong colourleſs nitrous 
. acid, the marine will deacidify in great mea- 
ſure the nitrous, while the nitrous dephlo- 
giſticates the marine; that is to ſay, the ma- 
rine will take up a great part of e fixed air 
of the nitrous did. while the nitrous will 
take up the phlogiſton of the marine. Hence 
part of the nitrous acid is converted into nitrous 
air, which immediately unites to the unde- 


compoſed part of the nitrous acid, and forms 


phlogiſticated nitrous acid, and hence the red 
colour of the liquor. 
If the nitrous acid be in ſmall proportion, it 


will be wholly decompoſed; for the marine 


baſis, and the phlogiſton of that part which is 
converted into nitrous air, both ſolicit the pure 
air in the nitrous baſis, which, when diſen- 
gaged, is converted into fixed air, and unites 


to the marine baſis, and the e air 


is ſet looſeꝰ. i 


An cats Experiments of Mr, Pelletier, 26 
Roz. 393. 
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| Thence if the marine acid be made to im- 


bibe nitrous, vapour, a very. ſtrong. aqua regia 
will. be, produced, 28. Dr, Prieſtley has diſco- 
vered; for nitrous. vapour contains a large 
proportion of nitrous baſis, as already ſhewn, 
AT little water, and this baſis being ag 

ed affords a larger quantity of fixed air 
9 1 marine baſis, than triple "Mo bulk of 
aqueous nitrous acid. 


Shortly after the Fog i of the nitrous and 


marine acids, an air ariſes which is immedi- 
ately. abſorbed by water, 26 Roz; 323; be» 
cauſe it ĩs a mixture of dephlogiſticated marine 
air and of nitrous air, and theſe. decompoſe 


each other, and ie ae and oa 


marine acids. 
When aqua regia is made with a certain 
roportion, of ſal ammoniac, the volatile al- 
kali is deſtroyed; for when, the marine acid is 


dephlogiſticated, it reacts upon and decom- 


poſes the volatile alkali. ut} exon 

But as water in the common temperature 
of the ler Lg can retain: but a very in- 
conſiderable. quantity of dephlogiſticated- ma- 
rine acid, it ſeems v difficult to explain 
why in aqua regia ſo con derable a quantity of 
that acid remains. This appears: to me to be 
occaſioned, by its affinity to the undecompoſed 
nitrous acid; to ſee if that were the caſe, I 
mixed the nitrous and marine acids in dif- 


ferent proportions, and examined whether the 


i gravity of the mixture were Sn 
an 


x40 Of Aqua Regis. 
thartthe mean that ſhould refiiſt, and always 
found it leſs; but as during the union of the 
two acids, and while weighing, a great 8 
tity of air eſcapes, no conclufion can be drawn 
E 
Ihe antiphlogiſtic explanation of theſe phæ- 
nomena appears to me perplexed and difficult 
to underſtand; According to Mr. Berthollet*, 
though nitrous air attracts the oxigenous 
principle more ſtrongly than marine acid at- 
tracts it, yet by a double affinity on the 
% One hand the nitrous air combines with the 
«© marine acid, and nitrous acid of the aqua 


«regia, and on the other, the vital air of 


«« part of the nitrous acid combines with part 
“ of the marine acid.” With reſpect to the 


affinity of nitrous air to marine acid, it can 


ſcarce be allowed ; for, according to the expe- 
timents of Dr. Prieſtley, the marine acid ſcarce- 
ty abſorbs any in a /Gort time, and not above: 
of its bulk even in 2 months, whereas aqua 
regia is made in 1 an hour; and upon the 
whole, this explanation ſays no more than that 
the two acids unite, ſince the marine acid 
unites to both principles of the nitrous acid, 
viz. the nitrous air and vital air; yet that 
ſomething more happens is evident even by 
the ſmell, for this is the ſame as that of ma- 
rine acid digeſted with manganeſe, 
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that the oxigenated muriatic acid 
could not have loſt phlogiſton, becauſe if 


the oxigene be ſeparated merely by the aſ- 


ſiſtance of light, it is reſtored to its primitive 
ſtate: the exchanges of phlogiſton, which Mr. 


Kirwan here ſuppoſes to take place between 


the muriatic and nitric acids, 0 not there-" 
fore require any new diſcuffion.' . 
Mr. Kirwan attributes to me an opinion 
which I find as: unintelli ble as he does, but 
which is very different from mine: he pre- 


tends that I conſider the nitrous gas as united 
to one part of the muriatic acid, while an- 


other part of this laſt is combined with the 
* of the nitric acid, and that * 
430% ame 
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142 Obſervations on Aqua Regia, 

ſame liquor. But the partof the muriatic acid, 
which combines with the oxigene, does not 
remain in the. liquid, but is diſengaged, and 
may be received in proportion as it is formed, 
at the expence of part of the oxigene of the 
nitric acid: the nitrous gas which reſults from 
the decompoſi tion of the nitric acid, remains 
in ſolution with the muriatic acid which is 
not oxigenated, and with that part of the ni- 
_ tric acid which has not been decompoſed. 


This is proved by the experiments I have de- 
ſcribed in the Memoirs of the Academy of 


22 2786. 2.4 5447 Che” 

It is with great reaſon that Mr. Kirwan 
finds it ſurpriſing, that the muriatic acid of the 
aqua regia can remain united in the oxigenated 
ſtate with a {mall quantity of nitrous acid. 


It is indeed ſufficient to have compared aqua 


regia with the oxigenated muriatic acid in 


the ſtate of concentration we can obtain it in; 


it is enough to have taken notice of its ex- 
tremely penetrating ſmell, and its great diſpo- 


ſition to fly off in vapours, though it neceſſarily 
contains a great quantity of water. Theſe 


obſervations are ſufficient to convince any one, 
that aqua regia does not conſiſt of this ſub- 
from obſerving; the effects of aqua regia up- 
on vegetable eolours and alkalies; for theſe 
effects are ſimilar to thoſe uhich other acids 
produce, and conſequently very different from 

thoſe of the gxigenated mutiatic acid. The 


164 author 


mag eren 


/ 


- by Me. Bertholks.”. 


143 


author uns has made a mere ſuppoſition, 
when he affirmed that the volatile alkali is 

deſtroyed in the Preparation of aqua regia by 
the amoniacal muriate; which is ſo far from 
being well founded, that the volatile alkali is 


no more decompoſed by the oxigenated muri- 


atic acid at the tema 


than when it is itſelf Anbined with the mu- 


riatic or nitric acid. 
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ROM various riments, and . 
cularly thoſe experi Lavoiſier, Fhich 
appear to have been made with great accu- 
racy, it appears that the phoſphoric acid con- 
fiſts of a peculiar baſis united to 2, 265 of its 
weight of the acidifying principle, that is, 
fixed air; or in other words, 100 gr. © 
phoſphoric acid contain about 69 of fixed 
air, and 31 of its peculiar baſis : 100 gr. of 
the phoſphoric baſis take up 226,5 of fixed 
air, or 32,9 of phlogiſton, when it becomes 
phoſphorus; and 100 gr. of phoſphorus con- 
tain 75, 24 of baſis and 24,76 5 phlogiſton. 
The antiphlogiſtians think that the phoſ- 


phoric acid conſiſts of phoſphorus itſelf nd 


to the oxigenous principle, and that phoſ- 
phorus does not contain phlogiſton. 

Mr. Morveau made an. experiment that evi- 
dently proves the dephlogiſtication of this ſub- 
ſtance during its acidification, and that pure 
air becomes fixed air before it unites to it: 
. Having left a piece of phoſphorus in a large 

glaſs veſſel 228 e for 3 or 4 days, ex- 
| poſed 
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poſed to a temperature of 70 or 72", and af- 
. terwards opened it in lime-water, the lime- 
water entered and became turbid, and being 
filtered, left a precipitate which efferveſced 


with the nitrous acid, and conſequently the 
precipitation did not ariſe from the union of 
the lime with the phoſphoric acid. 1 Ency- 
e p 220 

Mr. Lareißer having gradually d ee 
a quantity of phoſphorus into nitrous acid, 
whoſe ſpecific gravity was 1,299 heated to 
*133, obſerved a large quantity of nitrous 
air to be produced, and the phoſphorus al- 
moſt wholly converted into phoſphoric acid, 
and increaſed in weight above the double. 


As I have already ſhewn that nitrous air con- 
tains a large quantity of phlogiſton, and that 


it does not pre-exiſt in nitrous acid, I muſt 


conſider that produced on this occaſion, as 


a proof that phoſphorus contains phlogiſton, 
and that it took fixed air from the nitrous 
acid; but the ſurplus weight which the phoſ- 
phoric ſubſtance poſſeſſed after the operation, 


cannot be entirely derived from the nitrous . 
acid, as much common air muſt have been 
admitted during the . introduction of 


the phoſphorus. 

The celebrated Mr. Sage has ſhewn that 
phoſphorus precipitates copper, ſilver, and 
other metals TIA their diluted ſolutions in 


#* 39,1 of "Mg + Mem, Par, 1780, p. 350. 
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their metallic form, - and that at the lame time 
it is converted into an acid®.. This is a full 
proof that phoſphorus contains phlogiſton, if 
metals contain any, when in their metallic 


form. If the phoſphoric acid be. diſtilled 


with zinc, it will be converted into phoſpho. 


| fas, 1 Margr. 146; ſo it will if diſtilled with 


„which contradicts Mr. Lavoiſier's 2008s 

of affinities. | 
The baſis of the hoſphoric acid, as Mr. 
Nforveau' well remar 46: is the only one which 
can be procured free, both from phlog iſton 
and the acidifying principle: it is What is 
called (though improperly, ſince it is not 
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7 OU certainly could not have been em- 
1 barraſſed for a reply to the argument 


which Mr. Kirwan builds upon my experi- 


ment in his ſection on the phoſphoric acid; 
but it is neceſſary, at the ſame time, to con- 
tradict the experiment itſelf, and you have 
the politeneſs to afford me an opportunity 
of rectifying this matter myſelf. 
I fay that you could not have been em- 


barraſſed; for, in fact, the ſolution follows 


even from Mr. Kirwan's own hypotheſis. 
If fixed air be the acidifying principle, it is 
impoſlible that it ſhould have ferved at the 
ſame time to acidify the phoſphorus, and 
render the lime efferveſcent. Was there a 


ſuperabundant * If fo, why goes not 
f | 2 3 


t 


- 


148 On the Phoſphoric Acid, ; 
it appear in the other operations when phoſ- 
phorus is acidified ? How, upon this ſuppoſi- 
tion, can the weight acquired by the phoſ- 
phorus be found to correſpond with that of 
the vital air abſorbed, &c. &c. 1 
| I might therefore, Sir, have confined myſelf 
to a reference to your own reflections, which 
would have been ſufficient to have overthrown 
the objection ; but I have deferred my anſwer, 
until I could repeat the experiment with all 
the precautions neceſſary to render the reſult 
certain. | FS #2. 455 he Fe 
I placed 20 grains of phoſphorus, the 
pureſt'T could get, and beautifully tranſpa- 
rent, «in a ſmall, glaſs funnel blown at the 
lamp; I ſuſpended this funnel in a very large 
bottle, nearly at two thirds of its height; 
the ſtopper of the bottle carried a ſyphon, the 
extremity of which was plunged into a large 
veſſel filled with lime water, prepared the in- 
ſtant before. This bottle contained com- 
mon air, which I had paſſed through lime 
water before I introduced it, in order that I 
might ſee whether it did by chance contain a 
{mall quantity of diſengaged carbonic acid gas. 
In a fimilar bottle I cauſed vital air to en- 
ter, after having likewiſe paſſed. it through 
lime water; and phoſphorus having. been ſuſ- 
pended in the ſame manner in a funnel, a 
ſiphon of glaſs was inſerted, as in the former 
experiment, from the bottle, to a conſiderable 
depth under lime water, 5 
N | 9&7 22 In 
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In the experiment deſcribed page 220 of 
the Encyclopedie, I had only a bottle filled 


with common air; which determined. me to 


operate this time as well on common as on 


vital air, as it might happen that the former 
might habitually contain a ſmall portion of 


carbonic gas in a ſtate of combination, which 


might prevent its affecting re-agents; and in 
this caſe it would not have been ſurpriſing 
that this portion ſhould have been ſeparated 
from the atmoſpheric fluid, at the ſame time. 
that the phoſphorus' deprived it of one of its 
conſtituent parts; but this effect did not take 


place. 


In proportion as the phoſphorus burned 
away, (which did not require a long time, as 
I had expoſed the bottle to the rays of the 
ſun)-the-lime water entered to replace the ab- 


ſorbed air. At the beginning, the acid which 


was formed fell through the neck of the fun- 


nel like a liquor, though it had ſtill manifeſt- 


ly a vaporous conſiſtence, which it preſerved 
on its arrival at the bottom of the veſſel. 
When the lime water had entered in a cer- 
tain quantity, a white matter in flocks was 
depoſited. | . | ; 
By means of theſe apparatus the combuſ- 


tion of the phoſphorus was more ſpeedy; and 


likewiſe more complete. It continued in the 
firſt bottle until the whole portion of vital air 


was conſumed); it ſtopped in the ſecond, when 


3 the 


: excels of phoſphoric acid. 
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the lime water had riſen ſo as to cover the 
Phoſphorus which remained. 

I then opened the two bottles, and dipped 
blue paper into the fluid, which immediately 
became red. It therefore contained a ſuper- 

abundant portion of phoſphoric acid; and 
hence it is evident, that the precipitate did not 
contain carbonic acid, becauſe the phoſphoric 
acid would have diſengaged it: on the con- 
trary, it is very certain that a PREM of the 
phoſphate of lime was held in ſolution by the 


The carbonic acid gas did not exiſt above 
the fluid in the bottles; for if it had, it would 
have been attracted by the lime water in the 
ſiphon, whoſe diameter was upwards of three 
lines; it would have coyered its ſides with 
carbonate of lime, or have left ſome traces at 
its orifice; or, at all events, it would have ren- 
dered the included fluid flightly turbid. But 
nothing of this h pened; the lime water in 

the ſiphon kernel all its tranſparency, while 
that ab the veſſel Which was in contact with 

the external air, was already covered wt a 
pellicle of ſome thickneſs. 

How then did it happen that 1 faw a move- 
ment of efferveſcence, when I poured the 
nitric acid the -firſt time on a Kail pre- 


cipitate ? It is very certain that I did fee it, 
becauſe I. have deſcribed it; but I was led 
into an error by ſome foreign circumſtance. 
Who is there _ does not know that, "te 

the 


ambient air. 


"by Mr. De Morvran: "Ter 


the beſt intentions, we are always diſpoſed to 
content ourſelves with appearances, . When 
they agree with, our explanations; and this 
is the reaſon why what we ſee always takes 
a tincture from what we think. It is not 
enough, however, to ſay that one has been de- 
ceived, it is neceſſary likewiſe to diſcover the 
cauſe of the error, in order to give confidence 
to a ſecond obſervation. It is this which en- 
gaged me to treat my precipitates in the ſame 
manner as in the experiment quoted by Mr. 
Kirwan. I have done more: before 1 threw 


them on the filter, I added lime water to 


exceſs in the two bottles; I cloſed them, and 


| ſhook them ſtrongly; notwithſtanding this, 
the nitric acid rediſſolved them without diſ- 
engaging the ſmalleſt portion of gas. Indeed 


I ſubmitted to this proof the matter which 
remained on the filter when it was no longer 
immerſed in the fluid, and I did not think 


it neceſſary to let it dry as I had done, and 


mentioned in the account of the firſt experi- 
ment. This eircumſtance is ſufficient to 


afford a reaſon for the difference in the phe- 


nomena obſerved, ſince, during the time of the 
deſiceation, the lime water with which the 
calcareous phoſphate was impregnated, might 


have received carbonic acid from the circums ' 


I am, &c. 
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reſolvable into water, fixed, eee 
and phlogiſticated airs; in the number, pro 
tion, and degree of condenſation of eac of 
theſe, the ſole difference betwixt them lies; 
and if we ſuppoſe cach of them to be capable of 
only -10 different degrees of condenſation, we 


ſhall have 40 principles, excluſive perhaps of 


fixed alkalis, whoſe compoſition is not yet 
known: the combinations of which theſe are 
capable, are fully ſufficient to furniſh all the 
varieties that can be ſuppoſed to exiſt. Eve 

combination of two or. more of theſe, and a, 
every degree of condenſation, ſeems to haye 


properties peculiar to it; but as we are in 


a great degree ignorant of che manner of com- 
bining or condenſing theſe principles, we are 
as yet unable to recompoſe even ane 
vegetable ſubſtances. 

Sugar is a compound of fixed air with a 
much larger proportion of inflammable air 
and ſome water, all condenſed to a degree of 
which we are * but retaining upon 


the 
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the whole much more ſpecific heat than either 
oil or charcoal; this laſt indeed ſeems to ex- 
clude water from its compoſition. Mr. Mor- 
veau conjectures, with great probability, that 


ſugar has for its baſis a fine æthereal oil, to 


which a large proportion of condenſed inflam- 


mable air is ſuperadded. 
The acid of ſugar. conſiſts. then of this pe- 


culiar baſis, ſtripped of its ſuperadded phlo- 


giſton, and united to à large proportion of 
fixed air in a condenſed ſtate: the faccharine 
acid therefore does not pre- exiſt in ſugar, but 
is formed by the-operation that exhibits it ; 


and thus it differs from neutral falts, ſoaps, 
and phlogiſticated mineral acids, 


This acid derives the greater part of its 
acidifiable principle from the nitrous acid, 
which, as well as the ſugar itſelf, is decom- 
poſed during the operation that produces the 


acid of ſugar: the nitrous baſis takes up the 
phlogiſton of the ſugar, while the fixed air of 
he nitrous acid combines. with the faccharine 


baſis.. 
In explaining many of the phænornenz of 
the' mineral acids, the antiphlogiſtic theory 
appears, to great advantage from. its ſeeming 
ſimplicity; but in explaining thoſe of the 
analyſis and production of the vegetable acids, 


this advantage is entirely loſt, and its inſuf- 


ficiency becomes very apparent. 
Mr. Lavoiſier diſtilled 236,25 gr. of ſugar, 
with 945 gr. of nitrous acid, whoſe ſpecific 


9 f 
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Nit. gas 189,74 ©. inches, Fr. 
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gravity was 1,316, diluted, with 945 gr. of 
water, in an apparatus for receiving airs, and 
an intermediate bottle for receiving the liquor 


that might paſs over during diſtillation. The 


total amount of the materials was therefore 
2126,25 gr. and when mo Ee. was over, 
the amount was*® K 


; Grains. 
Nit. air 220,7 · eubie inches = = 8 3 which: contain 1 5 of 


11 


_ "Fixed air 108,81 = 50,6! e and 


Inflam. air 30, | = - 1 6,7 of n 
1 | * N 

eight gained by the in Sn 
| Mp ng | 1 599 ee 


| pay 
Total 20536. 


Origin eee . 
. 205hb . 


* 


: Loh 74:bs 8951 
This loſs is ſo conidirible,” that it were 


faperfluous to enter into an account of the 


Mr. Laveifier diſtilled 288 French grains of fuga” 
in 1157,9 of nitrous acid of the ſpecific gravity of 20k 
and diluted with 1157 'graitfs of water, The total, was 
therefore 2602 grains. He obtained 
1037 gr. which contain 
mn air 8,877 61,732 518 2 of 80 
nam. 2449 | 1522 
Lager dn far 7 . retort 1605552 iſto, ee. 5 
Wen gained 5 Wo interme- trous 

Gare bade F 73%78 


[1 1.41 


Tort 2 502,952 | | 
Origin Weight 2602 
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Of the Saccharine Acid. 195 
quantity of nitrous acid ſed , and ſo 
much the, more as the decompoſition of the 


nitrous pet is not conteſted. But he takes for 


granted what cannot be allowed, that the ni- 
trous air pre- exiſted in the nitrous acid, and 
even that this acid contained an equal bulk of 
nitrous and pure air, which has been already 
ſhewn to be impoſſible. | 5 
Howeyer, he infers from this experiment 
that ſugar is a ſort of charcoal, which uniting 


with the oxzigenous principle of the nitrous acid, 


decompoſes that acid, ſets looſe the nitrous air, 
and forms the faccharine acid ; but towards the 


end of the operation, the ſaccharine acid itſelf | 
1s, as he thinks, decompoſed, and hence the 


origin of the fixed air, which is nothing elſe 
but the een Nip united to + ach 
coal.. 

On this I remark, 1ſt. That according to 


tis theory, the acid of ſugar and fixed air 
ſhould be one and the fame. thing, ſince 
both are compoſed of the oxigenous prin- 


ciple united to charcoal. Mr. Lavoifier may 
reply, that the acid of ſugar, beſides charcoal, 
and the oxigenous principle, contains alſo in- 


flammable air; but then he muſt own: that 


» Mem. Par. 1778, p. 541. 5 
tradition in Mr. Lavoilier's account, for he ſays, the in- 


termediate bottle gained 1 oz. 2 gros and 12 gr. and a few 


— er IIS had paſſed into it. 


ſugar 
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ſugar contained a larger proportion of iriflaim.. 
mable air, than was given out during the 
formation of the acid of ſugar, and cannot 


deny that part of this inflammable air united 


with the nitrous baſis, and formed nitrous 
air. He may perhaps alſo fay, that this 
charcoal is different from 'common-charcoal ; 

but if ſo, how came it to make fixed air like 
common charcoal? Beſides, if it were a dif- 
ferent ſort of charcoal, the acid of ſugar ſhould, 
in his ſyſtem, be decompoſed by common 
charcoal and ſugar regenerated ; for, accord- 
ing to his table, charcoal has a much ſtrong- 
er affinity to the oxigenous principle than 


ſugar has to that principle. Nay, ſugar 


ſhould be regetierated by various metallic 
ſubſtances, which, by his table, ſtand be- 
fore it in the order of attraction to the oxi- 
genous principle. 

2d. If the acid of ſugar conſiſted of ſug 
itſelf united to the oxigenous principle, t this 


acid ſhould weigh more than the ſugar itſelf | 


of which it is formed, notwithſtanding that 
ſome fixed air and inflammable air eſcape from 
it. For in Mr. Lavoiſier's experiment, the 
quantity of ſugar employed was “ 236,25 gr. 
the quantity of oxigenous principle taken up 
was ＋ 83 gr. ſo that if there had been no loſs, 
the whole quantity of ſaccharine acid ſhould 


have been | 319,25 gr. and if we deduQ the 


2 288. + 101,26 [f 34,485. 


loſs 


goons principle, 


Of the Saccharine dei. 157 


loſs-of # o gr. of fixed air, and + I gr. of 
flammable air, we ſtill have 4 268,25 gr 5 
is & 32 gr. more than the weight of the eng 
But this increaſe of weight is contrary to the 
experience of all who have examined the matter 
with any accuracy. Mr. Bergman from 3 parts 
of ſugar obtained but x of ſaccharine acid i; 
Mr. Chaptal, from + to + of the quantity of 
ſugar employed ©; Mr. Sage only +5 * : and 
yet if we conſider the proportion and ſtrength. 
of the acid employed by Mr. Lavoifier, we 
ſhall find it very N that even the 
whole of the ſugar he em ployed was converted 
into facchdrine acid. by 
If the faccharine acid confiſted of auger 
:compoſed, a 99, ey united to the oxi- 
en it ſhould be formed by 
treating ſugar with the black calx of manga- 
neſe, or with dephlogiſticated marine acid ; 


for both theſe Golan contain abundance 55 


the oxigenous principle, and eaſily give it 
out: yet after ous trials, neither Mr. 
Scheele nor Mr. we. were able to form 
a particle of the ſaccharine acid, by means of 
either of theſe ſubſtances, Let it -not be 
thought that this ariſes from want of affinity 
in the oxigenous principle to ſugar, for by 
Mr. Lavoiſier's table, it has a ſtronger affinity 
to ſugar than to either of theſe ſubſtances, and 


„61. t , + 326,265. 6 39,04 || 1 Berg- 
man, 253. q Chaptal, 61. * Par. 1777, p. 437. 


paſſes 
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paſſes from them to ſulphur (to which, by that 
table, it has a weaker affinity), as Mr. Mor- 
veau has ſhewn.. The only N then, wh 
ſugat cannot be converted into an acid by theſe 
ſubſtances, is, = ol neither of them can 
it, and carry off that quantity of phlogiſ- 
1 it muſt Toe — 55 it Gin ecome 
an acid. 
Laaſtly, If the acid of ſugar be diftilled, It 
is wholly conyerted into water, fixed and. in- 
flammable air, and not a. particle either of 
coal or dephlogiſticated air is found in it. It 
is not therefore reaſonable to Took on either of 
them as its conſtituent principles; but as fixed 
air alone can be extracted from all vegetable 
acids, it ſeems to be the true N Prin- 
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"THOUGH: we do not yet poſſeſs any 
very poſitive. knowledge reſpecting the 
various principles which compoſe vegetable 
ſubſtances, the experiments of the moderns 
have [nevertheleſs ſhewn, that theſe principles 
are much more ſimple, and leſs numerous, than 


: . 
: - 
** 1 8 


was formerly thought; becauſe in the laſt ana- 


lyſis nothing has been obtained from vege- 
tables but the baſis of inflammable gas, which 


we call hydrogene; charcoal, which exiſts ready 


formed; oxigene, or the acidifying baſe of vi- 
tal air; azote, or the baſe of azotic' gas; and 
ſome earths. It is with theſe five or fix pri- 
mitive ſubſtances, which appear to be very 


ſimple, or whoſe component elements at leaſt 


have not yet been obtained ſeparate, that the 
work of vegetation produces extracts, inſipid 


mucilages, ſugar, fixed and volatile oils, aroma, 
gluten, farina, colouring matter, the various 
acids, &c. 5 REAL | : | 
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All theſe vegetable matters do not appear to 
differ from each other, excepting in the num- 


ber and proportion of their component parts, 


and, as Mr. Kirwan remarks, in the greater or 
leſs degree of condenſation to which thoſe 
parts are ſubjectet. 


It is the ſame with ſugar as with other ve- 


table matters: the moſt accurate analyſis 
exhibits no other primitive principles than 
hydrogene, carbone, water, and a ſmall quan- 
tity of earthy and alkaline matter; there is no 
fact which proves that it contains carbonic 
acid ready formed. Mr. Kirwan advances this 
aſſertion without poſitive proofs; every thin dg, 
on the contrary, announces that this acid, 
which is diſen gaged by the action of fire, or 
by fermentation, is formed at the 1 . inſtant 
of its diſengagement. 

Mr. Kirwan thinks, with u us, that the ks 
or faccharine acid does not pre-exiſt, but is pro- 
duced by the action of the acid of nitre. But 
he differs in the explanation he gives; he 
thinks that the ethereal oil of the ſugar yields 


its hydrogene or phlogiſton to the nitrous baſis, 
which becomes nitrous gas, while the car- 
bonic acid of this acid is fixed in the dephlo- 


giſticated oil, and converts it into oxalic acid. 
Let us examine the juſt value of this theory. 
iſt. Mr. Kirwan has not demonſtrated the 
preſence of carbonic acid in the acid of ni- 
tre, nor even. that the firſt of theſe acids is 
formed during the W of the principles, 
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and elpetially of the vital air of 8 ſecond. 
But even if this aſſertion were demonſtrated, 
how can Mr, Kirwan explain why the inflam- 
mable gas or phlogiſton of the ga is diſen- 
25 to unite with the nitrous baſis, and to 
reſume the ſame phlogiſton from this acid? If 
411 contain, Bs to him, all which is 
ntial to become oxalic acids fince he admits 


the e of fixed air, why does it not. 


change. iponrapegally; into. that cid? Why, in 
a word, does it quit its phlogiſton, to reſume it 


only in the ſtate of fixed air? 

2d. If the converſion of the ethereal oil of ſu- 
gar, or the ſaccharine baſe into oxalic acid, con- 
fiſts only in the diſengagement of its hydrogene 
or phlogiſton, andi in the abſorption of the car 


bonic acid, Why i is not this acid formed by 


the diſtillation of ſugar, in which the two cir- 
cumſtances neceſſary to this formation per 
to be united? -. 


3d. The preſence of the carbonic acid can- 


1 be 5 in the oxalic acid; the re- 


ciprocal converſion of the one into the other 


has not been effected in the ſame manner as 


the principles of thoſe acids, whoſe compoſi- 
tion is rigorouſly demonſtrated in the modern 


_ doctrine, of ng French chemiſts, 9 "4 
{ſeparated and reunited. - 855 


The objections which Mr. Kirwan 118 


to this theory, relative to the formation of the 


oxalic acid, haye not appeared to us as ſtrong 


a8 * 8 them, To anſwer with preciſion, 


M | We 


| 
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we hall in the firſt place remark, that the 
Memoir of Mr. Lavoifier upon this acid, 
Which is printed in the volume for 1 778, from 

which Mr. Kirwan draws moſt of his argu- 


-ments, is very far from what modern difcoye- 


ries have ttiore exactly taught us concerning 
the nature of vegetable fubſtances. If 'refe- 
Tence were to we made only to ſuch works 
36 hive been Written ten years ago, to aſcertain 
ur theory, there w6bld be a riſk of aàttri- 
biting to tis inaccuracies, and even errors, 
Which the expefiments that have ſubceed- 
3 each. 8955 without interruption, fince 
55 at e have "gradually temoved. Mr. 
Lavoiſie 4 made more accurate reſearches 
concerning ſugar; and he would not now fay 
that ſugar enters totally into the compoſition 
of the-oxalic "acid, dr that its baſe conſiſts of 
charcoal. It feſults from His new teſearthes 
upon ſugar, analized by the ſpiritous fermen- 


tation, that this Vegewble ſubſtance: contains, 


r quintal, near 8 pounds 'bf hydro 1% 
Te pounds. of oxipene, and upwards of 
unds of carbone; that is to fay, it is a. 
poſed of water and carbone; with un exceſs bf 
oxigene. It is net this While compound 
Which enters into the formation of the bxalic 
acid; it is decompoſed, 48 well as the nitric 
acid which is 'ufed in its preparation: and 
without being under the necëſſity of oppoſing 
to Mr. Kirwan, who does not tleſctibe any 
N ene on this Head, eſfays 


5 


made 


0 Dm a my ico tt, IE 


mixed with nitrous gas; Ms acid 
but from the charcoal of the Lugar: 

the oxigene of the acid of nitre, . 
never affords it, ex 


tains that ſubſtance, and proportional 
tities of charcoal, and. nitric - Acid may be to- 

tally converted into nitrous gas and carbon 
Be this firſt fact proves that; e 
which is formed 
| bonic acid gas and nitrous gas are diſengaged, 


Mr. De beben « 200 
made with all the required accura cy, Which are 
{till wanting, we have ſufficient, 10 Np. FEE 
to him, that our theory — as n 
head as on all the others, oy 
like his, the difadvantage of "PLE 5 0 
plied ſuppaſitions. | 

When ſugar is combined With the ai 
acid, there is diſengaged, during the efferveſr 
cence, a conſiderable quantity of caubonic aci 
cannot Fo 


excepting w. en, in conta 
with charcoal, or ſome matter which cone 


a 


proportion as the car- 


contains leſs carbone than the ſugar, and ex- 


plains why this laſt loſes weight by becomi 
acid; the oxalic acid may therefore he co 
| ſidered as.a mixed acid, formed of hydrogene, | 


carbone, and oxigene, in certain proportions 


not yet determined. That the oxigene does 


not form ſimply water with the hydrogene, and 
carbonic acid with the carbone, but a new 
and peculiar compound; it is becauſe theſe 


two principles are united together i in a pecu- 


liar. manner; and adhere equally to the oxigene. 
As, ſoon as a foreign force comes; to, break the 
„„ — 


— — 


— — — — — 
& N 


164 Remurkson'the Acid of Sugar, 
equilibrium, ſuch, for example, as the action 


of a certain degree of heat, the three principles 
are ſeparated, and will unite together in 


 an6ther order; the hydrogene will be diſen- 


gaged, and the carbonic acid will be formed, 
which did not exiſt before; ſuch, likewiſe, are 
the products of diſtillation of this acid. As 


the oxalic acid is compoſed of two of the ſub- 


ſtances which have the greateſt- poſſible affi- 
nity with oxigene, moſt part of the metals can- 
not decompoſe it; befides which, as zinc and 
iron, which alone are capable of depriving 


this acid of part of its oxigene, require for 


that purpoſe a conſiderably ſtrong tempera- 


ture, this laſt would decompoſe: the oxalic 


acid by effecting the re- action of its prin- 


_iples and the rupture of their equilibrium, 
ſio as to alter them very much 
Nothing more is wanting to afford us a 
more accurate knowledge of the oxalic acid, 
than to aſcertain exactly the proportion of the 
principles which enter into its compoſition; 


which may be done by attending to the ratio 


of the products of the diſtillation of ſugar, of 
its fermentation, and of its analyſis by the 
nitric acid. The condenſation of its prin- 
_ ciples is likewiſe an element to be ſought after 


in this enquiry; and the ſpecific heat and 


_ © gravity may indicate this. | 


Our doctrine upon this point, as well as 
upon all others, is merely the ſimple reſult, 


pointed out by experiment. It agrees with 


1 | all 


by Mr. De Fourerey. 165 
all which is known concerning this oxalic acid, 
and all the materials which afford it by the 
action of the nitric acid. The whole of theſe, 
in the laſt analyſis, will ever. be reduced into 
hydrogene, oxigene, and carbone, _ 
We think, likewiſe, after theſe general data, 
that the ten different vegetable acids, at pre- 
ſent known, all contain the ſame principles 
as the oxalic acid, viz. carbone, hydrogene, 
and oxigene; but that they differ from each 
other in the proportion and condenſation . of 


theſe principles, as well as in the addition of 


ſome other ſubſtance, ſuch, for example, as a 


ſmall portion of alcohol in the acetous acid. 
This 5 is founded on the convertibility 


of theſe acids into each other, which is proved 
by the reſearches of Meſſrs. Crell, Hermſtad, 
&c. and is effected ſimply by the change of 


e quantity of their component parts. 
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0 ERS a 3 is to 5 it 7 its 
metallic fplendor, or reduce it to a 
brittle; leſs coherent and ulverent form: mal-- 
leable metals thereby joſe their malleability, 
and mercury its liquidity, To reduce 4 metal 
is to reſtore to it the metallic luftre, and the 
degree of : coherence and mallcability that are 
Peculiar 't toe. 
Metallic calces are * than che metal 
of which they are formed, and hence art evi- 
dently united to ſome new ſubſtance; but they 
are ſpecifically /ghzer than before calcination, 
and hence-this new . ſubſtance is lighter than 


5 that to which they were united before calcina+ 


tion, if they were united to any. 

The different ſubſtances, by whoſe means in 
different degrees of heat, different metallic ſub- 
ſtances may be calcined, are reſpirable air, 

water, acids, alkalis, mercury, with the aſſiſt- 
ance of reſpirable air, and various other me- 
tallic ſubſtances in different circumſtances; 

According to the new theory, metallic ſub- 
ſtances loſe no peculiay fubſtance during cal- 

cCination, 


5 
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cination, but barely take in, and unite to the 
oxigenous principle, that is, pure air deprived 
of the greater part of its ſpecific heat. + 
Thoſe who admit the exiſtence of the in- 
flammable principle in metals, are moſt 
agreed, that during calcination it is ſeparate: 
from them; but, with regard to the new ſub- 
ſtance which metals take i in, few of the pre- 
ſent adherers to the old ſyſtem have as yet de- 
cla red their ſentiments. I ſhall forbear enter- 
10g on a diſcuſſion of antiquated opinions bo 
exploded, and alſo of that of Mr. Scheele, 
which has ſcarcely been embraced by any A 
and has been ſufficiently refuted by Mr. La- 


 voiſier, and the experiments of Dr. Fordyce. 


Mr. Cavendiſh inclines to think that the 
imperfect metals loſe their principle of inflam- 


mability or phlogiſton, during calcination, and 


take in water in its ſtead. But with reſpect to 


the calcesof mercury (and of the perfect metals) 
he thinks it ridiculous to decide, whether the 
mercury, and not the water, or the water, and 


not the mercury, have loſt the principle of 1 in- 
flammability. | 

Hence, in the anti phlogiſtic f yſtem, to re- 
duce a calcined metal, is barely to deprive i it of 
the oxigenous principle; ; and in that of Mr. 
8 it is in moſt caſes bare] requiſite 


to decompoſe the water to Which t e calx is 
united; the inflammable principle of the wa- 
ter uniting to the metal and the FR air, its 


1 00 ingredient being 7 FIR 7 


In 
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In my opinion, metallic ſubſtances by Pr 


— oſe their hlogiſton, which i is nothi 
elſe but pure N = 


tion; but ſometimes ſome of them unite to 


water and other ſubſtances, by whoſe DR 
they are calcined; . The calces of the 5 57 
de- 


metals may therefore be reduced by 

compoſition of their fixed air, [Sg thoſe of 
the imperfect, and ſemi-metals, partly by the 
decompoſition of their air, and partly by 
its expulſion, and that of the ather foreign 


bodies they had abſorbed, and their ſimultane - 
ous reunion to tht inflammable principle. 


To ſubſtantiate this opinion, it is neceſſary 
to prove, that phlogiſton, or inflammable air in 


a concrete form, exiſts in metallic bodies en- 


dowed with their metallic ſplendor and peculiar 
coherence. This, I flatter myſelf, I have ſuf. 
ficiently performed on another occaſion . I 
have there ſhewn, 1ſt, That many metals, 
during their ſolution in acids, produce inflam- 


mahle air; yet that the ſame metals placed in 


the ſolution of other metals in the ſame acids, 
thou Sh they are diflolved, yield no inflamma- 
able air; but at the ſame time, and in the ſame 


proportion, the metal before diſſolved and cal- 
cined, - is. reſtored to its metallic luſtre; ; from - 
whence 1 inferred, 1 the ſubſtance which the 


* 


"ae 


able air in a concrete 
ſtate, and at the ſame time unite moſt com- 


monly to fixed air, formed during the opera- 


- a” ob wt Eos a © 


— 


re 


TS 


C0 ww I TYP 7 


2 40 Ty. SD PQ Fr rr 


07 Calcination. - I 69 


added metal would, if alone, give out in the 
form of inflammable air, is, on this occaſion; 


imbibed and abſorbed by that which i is waar 8 5 


to ĩts metallic luſtre. 
A2 dly. That metallic eure eig to me- 
tals, by merely heating them in inflammable 


air, which oy viſibly abſorb. zdly. That in- 
flammable air 


as been expelled from them 27 
vacuo, by mere heat, at leaſt with the aſſiſt- 
ance of moiſture. And 4thly.” That imperfect 
metallic ſubſtances are never reſtored to their 


perfect metallic ſtate, but by ſubſtances that 
contain the inflammable 29 I ſhalt, 
- therefore, now do little more than reply to che 
objections that have been made to the general 
concluſion, and to my · theory of fixed air, bx 
whoſe SecompoRition the calces of mercury are | 
revived. | 


In thefirſt place, the n cat 


that the inflammable air produced during the 
ſolution of metals, proceeds from the decom- 
Poſition of water. For (fays that eminent 


mathematician and philoſopher, Mr, de la 
Place, who firſt ſuggeſted: this improvement 


on the antiphlogiſtic ſyſtem) ** by the action of 
acids the metal i is calcined, that is, united to. 


« vital air.” ' Theſe expreſſions are not yet 
allowed to be ſynonimous. That no part 5 . 
< the vitriolic acid is altered by iron, ap 

by Mr. Lavoiſier's experiments, who. rp 


06 it to ſaturate the ſame quantity of alkali as 
ſs before. 5 3 if admitted, 9 proves that 


the 


I 0o this 1 Kirwan makes no reply. 
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the inflammable air does not proceed from the 
acid. If the inflammable air originated from 
“the metal, we ſhould obtain it likewiſe by 
«« means of the nitrous acid. By no means; 
the nitrous acid is evidently decompoſed, the 
inflammable air unites to its: baſis, and-forms 
nitrous air. If it formed nitrous air, it ſhould 
appear on uniting nitrous air with pure air.” 
No, it unites. to the pure air, and forms fixed 
air. Moreover the action of nitrous acid 
* on mercury, developes nitrous air, yet it 
% does not appear that the mercury imparts 
« inflammable air, ſince the reſulting calx of 
c mercury is revived without the addition of 


44 inflammable dir. This revivification has 


been explained at large, at the end of the 


Fourth ſection. That it is due to inflammable 
And 


air will again be ſeen in the ninth *. 


Tranſlator— . 


I ſhall anſwer the objections of Mr. Kirwan, by reſumin 


my reaſoning upon the decompoſition of water in metallic 


: 


'folutions. - + 


Metals are calcined by the aRtian of acids; and unite in 


this operation to oxigene; this is ineonteſtible from all the 
late experiments on this head. In the ſolution of iron by the 
ſulphuric acid, the acid is not altered, becauſe it can always, 


as well before as afterwards, ſaturate the ſame quantity of 
alkali, The inflammable gas which is-diſengaged, and the 
oxigene which combines with the iren, do not therefore 


N 


come from the acid; and ſince the ſolution e takes 


place in cloſed veſſels, it is clear that the water alone affords 


the vital air neceſſary to this operation. It therefore pro- 


duces the inflammable gas which is W oc becauſe when 
it parts with one of its principles, the other is ſet at liberty. 


The 
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; And k in effect, if we conſider the decompoſi- 
tio of water in this caſe, in a chymical point of 
view, it cannot but appear exceeding improba-. 
ble; every decompoſition ariſes either from a 
fit ls of Jonble affinity; therefore, if during 

diffolution of itan in the dilute vitriolic acid, 


45. Aan gas eds a bnd proof of the W 
tion of wator in theſe; ſolutions, for we have ſeen that it 
is not afforded by the ſulphuric acid. If we ſuppoſe it to be 
2 by the iron, it oaght to de equally obtained by tie 
of to nitric acid; but it is known that, in this cals, 
. gas only is diſengaged. It may indeed be ſaid, that 
it is one 70 the principles of nitrous gas; but it ought to re- 
appear, w 85 by unitin ng nitrous _ to vital air, the de- 
compoſed hitrous acid is formed tg 
Here Mr. Kirwan replies, that in this union fixed air is 
formed, ne ers according to this excellent philoſopher, con- 
fiſts of vital air and nd inluninabl gas; but all the attempts 
which have been made to aſcertain the exiſtence of fixed air 
in this experiment, have not ſhewn the ſmalleſt traces of it. 
To prove, moreovet, that nitrous gas does not contain in- | 
fammable gas as a principle, I will- add, that this gas is de- 
velaped by the action of nitric acid upon mercury, though 
this ac 6 ſubſtance does not contain inflammable gas, as 
is proved by the reduction of its oxide, without its interme- 
dium, and by the fimple action of heat. Mr. Kirwan re- 
plies, qo in the oxidation of mercury, the inflammable 
gas combines with vital air, and forms fixed air, which unites 
to the mercurial oxide, and then, in the revivification of this 
oxide, the fixed air reſtores its inflammable principle to the 
mercury, and diſengages the vital air. Mr. Kirwan Appears = 
therefore to admit, that the anflammable gas remains in com- 
bination with the metcurial oxide in the oxidation of this 
metal by the nitric acid. Whence it follows, that it does 
not enter into the formation of the nitrous gas which is de- 


| Veloped. Thus we ſee, that the production of oxigene and 
of inflammable 1 in the ſolution of iron by the ſulphuric 


acid, concur in 


wing that the water is decompoſed in this 
operation. 


water 


| 
\ 
# 
| 

| 
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water is decompoſed, this muſt hap ppen cir 1 | 


by virtue of a ſingle or of a doub 


yet neither can be ſaid to take place: ot 
a double affinity, ſince the inflammable air 


2215 without uniting to the acid; not a 


ſingle affinity, ſince there is no proof that 


any ſuch a nity exiſts in this caſe, and if 

it did exiſt, water ſhould as eaſily be de- 
| compoſed by iron without an acid, as when 
an acid is preſent, or rather more caſily, 
ſince the affinity of water to the acid muſt di- 
miniſh its tendency, or that of any of its oom- 
ponent parts, to unite to any other ſubſtance, 


and on that account we find a variety of ſolu- 
tions precipitated by the vitriolic acid, merely 
becaule it attracts the water neceſſary to hold 
them in ſolution . I would be glad to know 


what part the acid acts here; in the new 


theory it ſeems to be quite idle, and contri- 


butes nothing to the ſolution. Why does 
not its oxigenous principle unite to the in- 


flammable air of the water, at the ſame time 
that the oxigenous principle of the water 


- unites to the metal? ſince, by the table of Mr. 


Lavoiſier, this principle has a greater affinity 
to inflammable air, than to ſulphur. How 
comes it that volatile vitriolic acid diſengages 


inflammable air from iron? ſince its OWN Ri- 


genous principle is ſufficiently developed, and 


 lufficiently copious to unite to iron, without 


As tartar, vitriolate, IVY &c. See 1 Eo Sear, 


Eftang. p. 105, and Vogel, 9769. 
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having recourſe: to that of water. How! does 
fixed air expel inflammable air from iron? Do 
all acids help the ee of watery: and 
yet remain inert? 208 * 
HBHeſides, though iron and zinc are 0 0 

metals which by Mr. Lavoiſier's table have 2 2 
greater affinity to the oxigenous principle, than 


inflammable air has to that principle; yet in- 


flammable air is alſo ſet looſe during the ſo- 
lution: of other metals, Which by that table 
have a weaker affinity to the oxigenous prin- 

ciple than inflammable air has to it. Thus in- 
flammable air is produced by the ſolution of 
manganeſe in the dilute ritciolie acid , and by 


the ſolution of tin in the marine acid; by this 


table alſo: vitriolic acid and charcoal mould de- 
compoſe water, in the ſame circumſtances in 
which vitriolic acid and iron pol it, 
which yet is not pretended. 

Lam very ſenſible that all aan reaſonings 


ſhould give way to fa#s; but ſurely, when ad- 
duced againſt mere inference and e N 


muſt have their due weight. 
To deſtroy this ſuppoſition in more cffvc- 


twally, I made the following experiment: Hav- 
ing heated ſome pounds of mercury to- 2125, 
and kept it in that heat for 6 hours, often ſtir- 
ring it to 7 all moiſture, I amalgamated 


one pound of it by frequent agitation with 
360 gr. I of filings of zine, which had been pre- 


2 Bergm. 210. f 80 Requmur, 
4 FIR gr. poids de marc, F 


$ 
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viouſly heated nearly to redneſs, in a diy glaſs 


33 a wenn the whole, with about 40* 
gr. more of ainc ſtrewed over its ſurface, into 


© a coated glaſs retort made as dry as poſſible, 
and which with its adopter contained about 
20 cubit inches. I then diſtilled the whale 
with a gentle heat, and received: the air in 5 
| Portions; over mercury: the firſt and ſecond 
Portions, each about 5; cubie inches, were com · 
mon air; the third, nearly 5 eubic inches, 
was inflammable air, and detonated with eom- 
mon air; the ꝗth, alſo about gi cubic inches, 
made 4. ſucceffive exploſions, after which a con- 
_ Hderable abſorption took place, and the mer- 


cury began to diſtil over; a fifth portion of 


air paſſed A (owl; z.of ; which was fixed air, 
and the other I ſlightly reddened with nitrous 
air. In this experiment, the faireſt L could de- 
viſe, moiſture was avoided as much as 
fible, and none could be preſent, but that in- 
cluded in the air neceſſarily abſorbed during 
the amalgamation; the :inflammable air ſeems 
then to have proceeded from the Zinc, which, 
Alke all other imperfect metals, is in ſome mea- 
ſure calcined during its union with mercury, 
and thrown into an aerial form by the heat 


applied, when there was but little common 


air in the retort: this air Had: a very. peculiar 
:{mell. 
Tt is- true that vitriolof i iron, when diſtilled, 


* 48,8. 4»16,52 French inches, 1 413+ 84513. 
1 AY | gives 
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gives at laſt 1 air; but this air 
evidently proceeds from the decompoſition of 
part of the acid, and not from that of che 


water; for its production is abwrays preceded 


a lar of vitriolie air *, ariſing 
ns bon Hs — of part of the fixcd-air of 
that acid, by the metallic cal. 

To prove the Yecompoſition' of water, Fu 
Lavoifier made the following experiments: 
rſt. He let up a mixture of water and filings 


of iron, | into à tube filled with mercury, ind + 
in a few days. obtained a ſmall: quantity of in- 
flammable air. 2dly. Having paſſedi the team 


of boiling water through a orf iron tube, 
he obtained a large quantity of inflammable 
air; the inner ſurface of the tube was caleined, 
and hall the appearance of what is called the 


Peculur, or | teſſular tron ore, of great hard- 
neſs, ſeatcely magnetic, and affor ing no air 
with acids. The iron inereaſed in e 


from 25 to 30 per cent. | 

Theſe experiments ſeem to me to prove no- 
Aung more than that water unites to iron, and 
expels inflammable air from it, which is further 
"confirmed! by the following conſiderations: If 

a little water be thrown on a large cheap of 
fllings of iron, a conſiderable heat is ſoon 
produced, which appears to proceed from the 


onen e water while Ne 1 to the 


5 „4 preftey, 466: 220. fathers 1781, p. 271, 
272, and * t 3 An. 94+ 


iron 3 
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iron; the heat given out, exceeding that ah- 
ſorbed by the 3 

exceeding ſmall. In Mr. Lavoiſier's hypo- 
theſis, it is only the oxigenous principle of 


mahle air, whoſe weight is 


the water which is abſorbed by. the iron; and 


as this is already exceedingly, condenſed. in 


water, it does not appear to me likely to give 


er much heat, adly. This calx is very dif- 
ferent from that formed by the abſorption of 


air, ſuch as ruſt; for fixed air may be ex- 


air; but no air of any ſort can be extracted 


from iron calcined by water. 
Dr. Prieſtley has alſo made many curious 


experiments on this ſubject, which deſerve par- 
_ ticular attention, as their reſults are incompa- 


tible with the new theory, and ſet the ab- 
ſorption of water in ſpecie, beyond contra- 
diction. By the help of a burning glaſs he 
heated a bit of iron in dephlogiſticated air, 
extracted from precipitate per ſe, and preſently 


| perceived the air to be diminiſhed, and viſibly 


abſorbed by the iron, which was converted 


into a ſlag, and gained a weight very nearly 
correſponding to that of the air which was ab- 
ſorbed; but when he afterwards heated this 


ſlag in inflammable air, the inflammable air 


alſo diſappeared, a conſiderable quantity of 
water was produced, the iron recovered its 


metallic ſtate, and loſt a weight nearly equal 


to that of the water it had given out“. In 


6 Pr. 7 3—8 5. 
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the firſt ere the phlogiſton of the iron 


united to the dephlegiſlicated air, and . 
water, which the iron abſorbad. became 


ſtag, and muſt N have gained. hs 


weight of the dephlogiſticated air. In the 


ſecond experiment the water was expelled, and 
converted into vapour, while. the inflammable 


air was abſorbed, and the iron thereby re- 
ſtored to its original ſtate and weight. In 


the e og hypotheſis it muſt be ſaid, 
that in the firſt experiment the pure air united 


to the iron, and formed a ſlag; but in the £5 


ſecond, the dephlogiſticated air quitted the iron, 
united to the inflammable air, and formed 


water t but this contradicts Mr. Lavoiſiers 
table, where pars air is your ented as having 


to inflammable 


a ſtronger affinity to iron 
air; nor ee be ſaid to be the cauſe of 


the expulſion of pure air from iron, and its 


reunion to inflammable air> fince this expul· 


ſion takes place in the very circumſtance in 


which water is ſaid to be decompoſed by tho 


avulſion of the oxigenous principle from in- 
3 air, and the union of the oxige= 


_ o aſſert that water is expelled from iron 
by inſlammable air, in the very circumſtanee 


in which'we before aſſerted that inflammable 


air was expelled from it by water, I ſhall an- 
ſwer that the circumſtances are not the ſame; 
when water expels inflammable air from iron, 
ME water contains much more ſpecific heat 

N _ 


to iron : if it be replied that 


* | ao 5 
ö 4 
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than either iron or its phlogiſton, and the 
phlogiſton has room to eſcape in the form of 


infammable air; but when inflainmable air 
expels water from iron, the inflammable air is 
confined, and having an equal affinity to iron, 
and more ſpecific heat than the condenſed 
water, and preſſing upon the iron with con- 
fiderable force by reaſon of its heat and con- 


' finement, it gives out its heat to the water, 


which is immediately converted into vapour, 

and condenſed on the fides of the glaſs. In 

the . ee e hypotheſis this reaſon will 
not apply, becauſe according to it, the exi- 
genous principle has a ſtrong affinity to iron, 
and the inflaminable air none at all; fo that 
there is no ſubſtanee at all that tends to expel 
the former, and the communication of ſpe- 
cific heat to the oxigenous principle, ſhould 
rather impede than promote its union with the 
inflammable, ſince this heat muſt he given out 


. 


before that union can take place. 
If the above mentioned ſlag: (that is, iron 
calcined by the ſteam of water) be mixed with 
charcoal perfectly dried, and out of which all 
Jooſe inflammable air has been expelled, and 
then diſtilled in an earthen retort well! haked 
and glazed on the outſide, fixed and uiflam- 
mable air will be produced, and the iron re- 
duced to its metallic form“ Here I aſk. from 
' whence the infammable air proceeded? The 


= 
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antiphlogiſtians cannot ſay it proceeds from 
the charcoal, for they deny it to contain any; 
nor can they have recourſe to the decompoſi- 
tion of water; for, according to them, the ſlag 
contains the oxigenous principle ſingly, and 
not water: this deciſive argument 15 ed 
againſt them by Dr. Prieſtley. 

The next ſet of experiments, which Mr. La- 
voiſier adduces in proof of the decompoſition 
of water, are thoſe which he made on char- 


coal, which I ſhall examine in conjunction 


with thoſe of Dr. Prieſtley, on the ſame ſubject. 


Mr. Lavoiſier placed * 248,62 gr. troy of 


charcoal, out of which all adyentitious air 
and moiſture had been expelled, in an iron 
tube lined with copper (water having no ac- 


tion on copper); and having paſſed through 


it the ſteam of boiling water, to the amount 
of 1122 F gr. the reſult was that 6644 4 cu- 


bic inches of inflammahle air were produced, 
whoſe weight he eſtimates at 5 5 50 gr.: by in- 
trodueing a cauſtic. alkali; he found ; of the 


bulk of this air to conſiſt of fixed air, and 
there reniained ] 5 gri of aſhes: as the weight 
of this product was more than double that of 
the charcoal employed, he infers that the wa- 


ter muſt have been decompoſed; its inflam- 
mahle principle forming the inflammable air, 
and its oxigenous principle uniting to the 


charcoal, s the fixed air J. 


9 #4 
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On this experiment I remark, iſt. That 


5 Mr. Lavdiſier ſuppoſes that the inflammable 


air and fixed air here produced, were free from 


water, 4 ſuppoſition, which neither Mr. Sauſ- 


fate's. experiments, nor my own,- can allow; 
and if we ſuppoſe that above + of the weight 
of theſe airs was water, a ſu n 
juſtified by my experiments, will be 
no _neceffity for inferring that water was de- 
eompoſed, but only the charcoal, Which was 
teſolved in great meaſure into its conſtituent 
principles, inflammable air and fixed air; and 
even this reſolution is not quite perfect, the 
inflammable air being ſtill combined with a 
quantity of fixed air, as appeared deen weight, 
and its burning with a blue flame. 

adly. F obſerve that the iron tube was not 
fo completely coated, as to prevent the iron 
from being © calcined® ; ſome part therefore 
of the inflammable air muſt have been de- 
rived from the iron; therefore no calculation 
founded on this by en gee can b ee pe 
... 
Zaly. The weight of the fixed air - (ſup- 


paſing it to make 1 of the whole volame of 


the air obtained) muſt-have exceeded that of 
2 whole ; for the whole is ſaid to have 
| weighed but 550 gr. but the fixed air amount- 

ing to 1661 cubic inches, Hhould Weich 
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772 gr. eſtimating roo cubie inches at 46,5 
ains*, - 
Dr; Prieſtley i in dies firnilari W 
Wund conſiderable . in the reſults f. 


When he paſſed no more water than was ſuf. 


ficient for the production of the air, he never 
found any uncombined fixed air; but the 
whole was inflammable air. When a greater 

quantity of water was uſed, the uncombined 
fixed air conſtituted from r to + of the whole: 


the inflammable air was more than f lighter | 


than common air, 1 o⁰ cubic inches of it 


Ny 14 grains. 
In the experiment he moſt ande upon, ö 


he found own 94 gre of charcoal, from which all 
uncombined air wk + viouſly been expelled 
by heat, afforded, by the help of 240 gr. of Was 
ter, 294 gr. of air, or 1591 cubic inches, + 
of which by bulk, was fixed air. However, 


as this weight was not deduced from a direct 
Experiment, no great ſtreſs can be laid upon 
it, as the Doctor himſelf allows: it muſt be 


remembered that charcoal perfectly ſtripped 
of its adventitious air, rapidly re- attracts it, 


and therefore cannot be exactly weighed, and 


* In; French numbers the 2 = 1371,996 inches at 


68,7 15 er. the 100 inches * 1105 gr. * is much 


greater than 671 gr. | 
+ 6Pr. 495: . 
t ioo French cubic Aae; BE al, $6167 grains, | 
I14;68 gr. of charcoal with 298,8 of water, produced 

35 * gr. or £314,166 cubic inches of air. 


N2- ; after 
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after being weighed, till continues to attract 


plenty with the air produced from 


more of it: and if to this cauſe of inaccu- 
racy we add the weight of the air of the veſ- 
ſels, and of the water abſorbed, we may well 
account for the great exceſs of weight of the 


air obtained, over that of the charcoal. 


- Theſe are all the experiments hitherto: ad 


duced: to prove the decompoſition of water; 


and we: have ſeen that when well conſidered 


they have no ſuch tendency, but only prove 
the power that ſteam has of decom pofing both 
charcoal and iron, and of uniting in great 

— former, 
and when no more water is uſed than is hare- 


ly neceſſary, the air produced ſeems to be 


nothing elſe but ee itſelf in an aerial 


form, united to a quantity of water: but the 


following experiments ſhew that charcoal 1s 


compoſed of .inflammable and fixed air. 


_ 1K. Mr. Scheele diſtilled «cauſtic: Raad ak 
kali with charcoal, and obtained inflammable 
air, at the ſame tune that the an Benne 
effe rveſcent. : 


 2dly- 1 heated about: 1 an ounce obs ty 


powdered charcoal to redneſs, i in a ſmall looſely 


covered crucible, which it nearly filled, for 
ſeveral hours; the cover had a hole, through N 


which the air produced might iſſue. I found 
it to yield inflammable air, which burned 
with à blue flame during the whole. time, 


which I tried, by firing it from to time to time 
| 24 75 a lighted Paper it is TEND to aſ- 
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cribe this continual flow of inflammable air ta 
any foreign quantity of it Which the charcoal 


might contain. C FI 
| "The ſecond proof which I alleged, in favour. 


of the exiſtence of phlogiſton in metals, was 


deduced from the reduction of their calces to; 


2 metallic ſtate, when heated in inflammable 


air, and the concomitant abſorption; of that 
air: to elude. this proof, Mr. Layoiſier re- 


plied, that metallic calces, when heated, give 


out pure air, and that this air en the in- 


flammable air, formed water. As molt of theſe 
calces were heated to redneſs in Dr. Prieſtley's 
experiments, I allow, water to have been form- 
ed by part of the inflammable air, while ano- 


- ther part united to the calces, and therefore 


this experiment is not now as concluſive as it 
was When I alleged it, the compoſition of 


water being then unknown; but the expe- 
riment of Mr. Pelletier ſtill ſupports the con- 
cluſion, as there is ng reaſon to think that 


water gan be formed by the union of inflam- 
mahle and pure air in the temperature of the 


atmoſphere. 


That metallic calces are immediately united 
to pure air, is admitted by many, who yet 


are of opinion that metals contain phlogiſton; 


yet this admiſſion. ſeems to me inconſiſtent 
with the latter opinion; for they allow that 
metals during their calcination give out phlo- 
giſton, and that they are incapable of calci- 


pation in any other than pure air; this air 
5 N - 
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55 form either fed air or water, one or bath 


which are abſorbec by the calx, and aug- 


ments its weight. 


heat below redneſs, or in a red Heut. Maſ- 
ficot, minium, precipitate per ſe, and rift; are 


formed in low heats, and conſequently con- 


' tain fixed air, and ſome water which they im- 


bibe after calcination; but litharge, flowers of 
zinc, iron ſales, which Dr. Prieſtley calls 


HBnery cinder, being formed in a red heat, ab- 


ſiorb the water formed durin g their calcination, 


and ſome fixed air alſo; the metallic ſub- 


. ſtances that abſorb fixed air, will (according 


to the affinity of the metal to phlogiſton) de- 
compoſe either the whole, or the greater part 
of that air, when they are heated to a higher 
degree than that at which they abſorbed it; 
and in an excecding high degree of heat, as 


that to which calces of iron are expoſed, in 


the focus of a burning glaſs, it may poſſibly 


happen that even the water they contain may 


5 be decompoſed. This theory appears to me 


deducible from the following phænomena. 
iſt. Maſſicot, and the grey calx of lead 


when moiſtened and heated, give out no other 


but fixed air, as Dr, Prieſtley aſſures us. When 
dry, I found them rather to abſorb air by un- 


dergoing a further calcination. 


-  2dly. Minium alſo gives out a large portion 


of fixed air, about + of its whole aerial con- 
—_ dens, 


the phlogiſton, and muſt, with 
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tente, as Mr, Lavoiſier one; and to' this 
air it ſeetns to owe its colour, which it loſes 


the inſtant it is deprived of it, and regains 
when it recovers it, as Mr. Abich has ſhewn; 
It does not derive it from either flame or 
ſmoke: for by Mr. Abich's experiments, that 
which is formed without contact of either, is 


much redder, and more perfect, than that 


formed in a reverberatory furnace* . 
It has been ſaid that minium, newly ade; 
affords no air at all: to try this, I made ſome 
ounces of it, and in fact neither by diſtilling 
it with or without water, could any-ait bee 


tained ion the contrary, it abſorbed air, and was 
converted into litharge and glaſs, and paſſed 


through the retort; but we muſt not infer from 
thence that it contains no air, for having mix- 
ed 120 gr. of the ſame minium with 18 of 


ſulphur, I obtained 14 cubic inches of vitriolie 


air. The former experiment therefore proves 
no more, than that no air can be expelled from 
any ſubſtance until it has abſorbed ſome moiſ- 
ture; of which we have a clear proof in the 
caſe of native aerated baroſelenite, which will 


ſooner vitrify than yield any air, though acids 5 


expel fixed air from it very readily. 

zaͤly. Ruſt is well known to yield no ocker 
than fixed air, and N ye ſe yields 
ſome traces of it. 
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+ Thence.if marine acid be digeſted with 
| minium, or precipitate per ſe, it becomes de- 
phlogiſticated, as it takes. up fixed air and parts 
with a portion of its own phlogiſton to theſe 


calces: but if it be diſtilled over calces that 


contain chiefly water, as the calces of zinc, 
antimony, litharge, or iron, it does not be- 


come dephlogiſticated, or only in a very flight 


\ degree®, — ſhews the great difference be- 
tween theſe calces and the forme. 
It is impoſſible to ſuppoſe, that metallic 
calces formed in the dry way, ſhould give out 
any more than a ſmall quantity of fixed air 


undecompoſed, if we allow that the affinity 


of metallic ſubſtances to phlogiſton increaſes 
when they are expoſed to a very ſtrong heat; 
and this we have ſtrong reaſon to believe, 
ſince ſcarce any of them are reducible by con- 
tact with phlogiſtic ſubſtances, but in a ſtrong 
heat, and the moſt perfect calces of iron are 


in ſome meaſure revived in the er n a 


powerful lens. 
I! he only proof therefore which can be ex- 
pected that calces formed in the dry way in a 
low heat, contain no other but fixed air, is, 
that the quantity of this air ſhould be greater, 
. when the calces can take phlogiſton from ſome 
other ſubſtances, - or at leaſt have their decom- 
poſed fixed air recompoſed by the phlogiſton 


1 Hermſt. 176. 


Q 


J)) be at ed An ole oo: Rt 208 0 to 


r FT 90S 7 0 ASS AS » 


ä 
- 


i. DIAS IE A... | 


Oy Calcinatian. 187 
of ſome other ſubſtance, and of this we have | 


ſome inſtances. 


1ſt, Mr. Hermſtadt as: hn 401 ths 
black calx of manganeſe gives abundance of 
fixed air when diſtilled with certain n 
tions of iron or zinc *. 

⁊2d. From 1 ounce ic red ein and 
x of filings of iron, Dr. Prieſtley obtained 38 
cubic inches of fixed air, of which not above} 5 
remained unabſorbed by water; and the — 
was equally conclufive when he uſed braſs 
or zinc . inſtead of iron, or turpeth mineral 
inſtead of red precipitateh. Mr. Scheele and 
Mr. Cavendiſh- alſo obtained a eee 
quantity of fixed air by this methodſ. 

My ſucceſs in repeating this experiment was 
n hes different; from a mixture of 300 gr. 
of iron newly filed, and 240 of red precipitate, 


I obtained no air at all; on the contrary, there 


was a conſiderable abſorption. Thinking that 
water might be neceſſary, I repeated this ex- 
periment, uſing precipitate per ſe inſtead of 


red «precipitate, and varying the proportion. 


From 240 gr. of this and 120 of newly-made 
filings of jron, diſtilled in a very ſmall coated 
glaſs nw ind W over water, I 


; 


* Mia 155 1} 

From 586 gr. of red oxide of mercury, and 586 = 
of. i 7 filings, 31,588 cubic inches of carbonic acid gas 
175 0 


F 7 pr. 253. Ii Chym, Annal. 1785 p. 15. 
„ 5 got 


.. 7§⏑,ßL632—— —— — — 
1 
* 
- 
x 
* 
. 


tate is 


188 Of Calcination, 


got 4, 5 cubic inches of fixed air, and 26 df 2 


mixture of dephlogiſticated air and inflammable 


air: the iron after the operation weighed 144 


grains . e i . 
Mr. de la Metherie, from equal parts of 


filings of iron and red precipitate obtained 
only the air of the yeſſels; and from 2 ounces 
of red precipitate and 1 drachm of filings of 


iron, he obtained a ſmall quantity of fixed 
air, the greater part being dephlogiſticated -f. 


I believe much to depend on the ſize of the 
retort and the purity of the filings: when the 
retort is large, there is air enough to calcine 
the 8 to ſome degree before the precipi - 

compoſed; if ſmall, the fixed air 
unites to the iron in proportion as it is formed, 
In my laſt experiment it appears that water 
unites to iron more readily than fixed air does, 
and that mercury decompoſes its own air more 
readily than it, takes up inflammable air, as 
being more intimately united to it, and as it 


4s already condenſed. 1 | 


- 
* 


240 gr. of lead, and 240 of red precipitate, | 
_ afforded me no air; the lead was calcined fot 
the moſt part. 1 


400 gr. of tin, and 460 of red precipitate, 
inflamed in the retort and burſt it. 


In French numbers 292,8 gr. of red oxide of mercury, 
and 146,8-gr. of iron produced 3,717 inches of acid gas, 
and 19,736 of oxigenous, and hydrogenous gas. The iron 

+ 27 Roz, 146. | 
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240 gr. ef: e and the fame quantity 
of red ate, diſtilled: with a very lo. 
heat, only — cubie inches of ait, 


of which tiro were fixed air. Ihe ſame mix- 
ture diſtilled with a rapid heat, afſorded 19 
cubic inches of air, of which) one was fixed 
air, the remainder) ſomewhat better than como 
xo inde ornate holmes : 
eo GALL IL WT 
2 * gr. of wine and the ſame weight of red 
pitate, being treated in the fame manner, 


preci 
the zinc ſublimed, Ne the neck of the 


retort, inflamed wad roke it. The fame 


mixture, in a larger retortj and ſlower heat, 


ed no air. 60 gr. of the reſiduum, 
mixed with 240 of red e ee 0 
and burſt the fetort. 
200 gr. of copper, and 410 fl led 
pitate, e yy "ONO me mercury FRA 
8 
- Hence it Pen chat! in come Gan parti- 
eularly when water is uſed, a quantity of fixed 
air paſſes undecompoſed, but that in- general 
mercury decompoſes its own faxed air, and the 
dephlogiſticated air produced, unites to the 
naſcent inflammable air of the metals with 
which it comes in contact, and is . by 


. them. Wes 11 


* In Fand henben 2928 gr. of biſmuth; and an ai chu 
quantity of red oxide of mercury produced 4,1 3 eubie inches 
of air, The ſame mixture At 3 heat afforded „ 


15,694. gr. 
. . Calces g 
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Calees formed in the moiſt way by water, 


- amalgamation; afford much clearer roofs 


of the principles of fixed air, and that this air 
or ater are the only ſubſtances: that reg 


take up in calcinationm. 0 
On the 22d of June, 17853 I 8 3 ounces 


of filings of lead, and + an ounce of diſtilled 
water, into a glaſs bottle, Whoſe capacity was: 
433 cubic inches, and cloſed it with a glaſs 
ſtopper; in a ſew days the ſurface of the lead 
became white. I -agitated it from time 

time; after a few weeks, I with much diff 
culty opened the bottle to let in more air, and 
on the th of September I withdrew the con- 


tents, of which the greater part was calcined, 


and ſeparating this part from che reſt, by the 


help of a large quantity of- diſtilled water, I 
' evaporated it-to 

| ſtarch, Es but ſomewhat bluer, and then diſtilling 
472 gr. of it, obtained 24 cubic inches of 
fixed air, with ſcarce any reſiduum: what re- 
mained in the retort: was convertel into Us 


e conſiſtence and colour of 


tharge*®... 2 RP 18 752 

A quantity of filings of i iron, ed 5 in the 
ſame manner, afforded no air at all. From 
zinc caleined in this manner, I obtained ſome 


. fixed air, but by accident the. r _ af 
It was loſt. i 


2 1758 gr. of lext;wich Cm tb a 
veſſel: has: nts: 57058 cubic/ inches: . 675,62 gr. 
of this e 19,826 cubic inches of 
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N. B. The water in which zine had: been 
calcined, became ſapid, and with aerated fixed 


alkali, afforded a precipitate; but Pruſſian al- 
kali ptoduced no change in it. | 


Again, having made an e of n 


pounds of mercury, and 300 gr. of zine, b 
ſhaking them in a large bottle with ſome 
tilled e and leaving of the bottle e 
I ſeparated. 8 57 gr. of a whitiſh- grey calx, and 
by diſtillation procured from it 15 cubic inches 


of fixed air“. When this ceaſed to be-pro- 


duced, and an abſorption began to take place, 
I admitted more common air, but after ſome 


time the zinc inflamed, which ſhews that 1 880 


part of it remained uncalcined. | 
From a black powder, n Aa FA 
milar treatment 7 480 gr. of lead filings,” and 
ſome pounds of mercury, I obtained & cubic 
inches of fixed airf, and 6 of air ſomewhat 


better than common air. The lead in the re- 


tort was partly in the Lo of maſſicot, partly 
minium, and the grea t litharge. Dr: 


Prieftley, who firſt ms 3 this experiment, re- 


ted it ſeveral times with the moſt ſcrupu- 
ous attention, and conſtantly obtained a large 
portion of fixed air, and at the end RIES 
phlogiſticated air . 
Theſe experiments induce me to believe; 
not 7; that fired air is formed an the 


» 1045,84 fr. of the 8 Ae oxided a weaker 


produced 22, 39 eubie inches of carbonic acid gas. 
= 155 501 14956. 86 Pr. 256, 
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but alſo that its conſtituent principles are des 
_ phlogiſticated air and phlogiſton. As an ana- 
ytical confirmation of this opinion, I: Qhall 
mention the two following experiments. 
Iſt. her? 3 l exhauſted a 
quantity of - manganeſe of all its air, 
4 ſtrong and long - continued 8 i, by 
it in an earthen tube, and heating thi tube 
to redneſs, he paſſed through. it it 150 cubic 
eee at laſt it became ſo 
pure, that it admitted a candle to burn in it, and 
— white ſpats appeared in the manganeſe*. 
Ady. Mr. Monge having taken the electric 
1 bh 5 in fixed air, ee Iſt. That the air by 
Xp operation incteaſed in bulk r, and its vo- 
lume continued to increaſ Even after the 


electric ſpark ceaſed to be taken in it. adly. 
That the iron conductor was calcined; but this 
circumſtance need nat be wee ee as the 


principal effect was the ſame uhen a conductor 


of platina, which could not be calcined, was 


uſed, zdly. That on expoſing the air after the 


operation, to cauſtic fixed alkali, 3 parts aut of 


ß were abiorbed, but the reſiduum was inflam- 
mable airf. This experiment he explains 
thus: 1ſt. All fixed air contains water, and 
this water inereaſes its bulk. diy. The mer- 


cury being heated hy the clectric ſpark, de- 
com poſes the water and ſets looſe the enrol 
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mable air. 3dly, The fixed. air diſſolves a 
portion of mercury and water, but when the 
operation is Over, it depofits it and diſſolves 
more mercury, and the mercury thus diſſolved 


l " .” 4 * = „ 1 > « 
increaſes its bulk“. This explanation appears 
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As Mr. Kirwan appears not fo have clearly 


the explanation I e of the phenomenon be has 
ſpoken of, T ſhall proceed to give à conciſe account of it. 
A ſlight experience with elaſtic fluids is ſufficient to ſhew, 


| not only that the carbonic acid gas holds water in ſolution, 


but likewiſe that the quantity of water it diſſolyes is much 
greater than the air of the atmoſphere can abſorb in like 


circumftances.* In fact, when we cool 'a veſſel filled with 


carbonic acid gas, which has been in contact with water, 


the ſides of the glaſs are covered with a dew which ren 


ders them leſs tranſparent, and is much more abundant than 
that which is obſerved" in a fimilar veſſel filled with atmoſ- 
pheric air. Now, when the air of the atmoſphere diſſolves 
water, ſpirit of wine, ether, &c. its volume is increaſed, 
and the dilatation it ſuffers is greater in proportion as the 


ſubſtance diſſolved is more evaporable, and the quantity diſ- 


ſolved is greater: it is therefore probable that the ſame effect 


takes place When the carbonic' acid diſſolves water, and that 


if by any means this elaſtic fluid were deprived of all the 
water it retains, its volume would be ſenſibly leſs under the 
ſame preſſure, and in the ſame temperature. 5 
Moreover, if the air of the atmoſphere can diſſolbe mer- 
cury, as Mr. Vandermonde and myſelf have aſcettained by 
4558 experiments; of which we gave an account to the Aca- 
demy in 178, it is very probable that the carbonic acid 
gas can ſikewiſe hold it in ſolution, and that the volume of 
this elaſtic fluid is by that means augmented- This indeed is - 
a ſimple induction, not ſupported by any previous experiment; 
but it agrees ſo well with all the circumſtances of the phe 
nomenon, which is now to be explained, that it may be con- 
ſidered as verified by the phenomenon itſelf, © 
18 BA 4 7 SO n $$ rd Hence 
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10 me very unfztisfactory; for in the firſt + 


place, if the inflammable air and increafe of 


bulk 


Flence when a ſucceſſion of electrical fpatks are excited in 
carbonic acid gas, which has been expoſed for ſome time over 
mercury, and which conſequently holds both mercury and 
water in ſolution, the ſparks Wiſh 
ſalved mercury which is ſituated between the parts of the 
Excitator ; and becauſe the oxigene which. is in the diſſolyed 
19 85 adheres leſs ta the h ne, than that of the car- 
onic acid gas adheres to the carbone, it is the water which 
the mercury decompoſes in its tranſition. to the ſtate of the 
eee eee 
lberty, takes the form. of an elaſtic fluid. . For theſs reaſons 
8 muſt ſuffer two different alterations. Iſt. It muſt 
precipitated, after its oxidation; and, on the other hand, part 
of the diſſolved water falls with the mercury in conſe- 
vence. of its decompoſition. 2. It muſt, be augmented 
y the. diſengagement. of hydrogendus gas, which is in a 
Rate of greater expanſion, than —— it poſſeſſed the form of 
e and the abſolute increaſe in the whole vo- 
lume of he ak conſiſts. of the difterence between: theſe two 
oppolite effects. When the carbonic. acid gas is thus de- 
prived of the water, and part of the mercury it held in ſolu- 
tion, it becomes capable of diſſolving more mercury and 
more water, if the mercury of the apparatus be nat entirely 
deprived of this liquid; and becauſe this ſolution cannot be 
made but gradually, we obſerve a gradual increaſe to tale 
8 E of the gas, after the excitation of ſparks 


C * i N 23 
It is not therefore the mercury in the liquid ſtate, as Mr. 
Kirwan ſeems to have e 2 derſtood it, which is oxided by 
means of the electric ſpark, excited at a conſiderably. great 
diftance from it; this indeed would be difficult to conceive, 
but it is that which being held in ſolution in the carbonic acid 
8, and under the form of elaſtie fluid, is in the vicinity of 
be ſpark and directly oppoſed to its action. 
Hitherto I have mentioned only one of the cauſes of altera- 
tion, which the electric ſpark. produces in the volume of 
MD TOES e carbonic 
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Of Calemation. 195 
bulk aroſe from the decompoſition” of water by 
mercury, then inflaminable air ſhould equally 
be produced by taking the electric ſpark in phlo- 
giſticated or dephlogiſticated airs, for theſe alſo 
contain water; and yet Mr. Cavendiſh could 
not produce the leaſt alteration” by taking the 
electric ſpark in them. 2dly. The dimenſions of - 
inflammable air were not altered by taking the _ - 
electric ſpark in it, as appears by the experiments 
of Dr. Prieſtley and Mr. Van Marum®; yet 
this air contains more water than any other. 

| 3dly. There is no fort of proof that mercury is 
carbonic acid gas; and if this cauſe alone were attended to; 
it would be proper to'conclude that the water and the mer- 
cury it holds in folution amount to nearly one third of its 
volume; which is ſcarcely probable. But it muſt” be ob- 
ſerved-that the carbonic -acid gas has the faculty; like every 
other acid, to combine with metallic oxides ; the oxided mer · 
cury therefore ſeizes a part of this fluid without decompoſin 
it, and carries it wich it in the folid form; which is a 3 
cauſe of diminution in the quantity of this It is even 
very probable that in this phenomenon the preſence of the car- 
bonic acid gas favours the operation of the mercury, and the 
ebe e -6f the water in the ſame manner as the ſul- 
phuric and muriatie acids occafion the decompoſition of was 
ter by iron; a decompoſition which would not take place, at 
leaſt in ſo evident a manner, without the preſence of theſe acids. 
From this cauſe it may be explained in a ſimple mar 
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manner 
it, why. the electric ſpark diſengages hydrogenous gas, when it 
by is excited in carbonic acid gas expoſed over mercury, while 
gat it is not diſengaged by the park in oxigenous, hydrogenous, 
ve, and azotic gaſes, though theſe, as well as the former, are 
cid capable of holding water in ſolutiorl. = ba 

of . I may add £5 Bakg that I had no other intention than to 

give a plauſible explanation of a phenomgnon, whoſe reſults 
ra- appeared ſomewhat extraordinary; and it is admitted, that in 
of order to give it æ ſufficient degree of certainty, it is neceffar⸗ 
nic to gn by direct experiments. | 
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ſoluble in fixed air, any more, than in phlogiſ. 
ticated, dephlogiſticated, or HH RAE alr, 
whoſe. ben remain unaltered; and if 
fixed air could diſſolve any, and increaſe in 
bulk, it ſhould ſurely diſſolve more while hot 
than after the operation, when it becomes cold. 

4thly. If fixed air could diſſolve mercury, it 
does not follow that the bulk of this air ſhould 
be increaſed, but. rather diminiſhed, as Mr. 


Berthollet found that of inflammable air to be 


by diſſolving plumbago,  5thly. That mer- 

cury ſhould decompole water, is contrary to 
Mr. Lavoiſier's table of affinities, according to 
which, the inflammable principle has a ſtronger 
affinity to the oxigenous' than mercury has; 


and let it not be ſaid, that this is only true in 


low heats, for in low heats neither of them 
unite to the oxigenous principle, and in very 
high heats. the mercury rather expels than 
abſorbs that 1 08 6thly.. It is highly 
improbable, 


maſs is cold. | 
It ſeems therefore much more. probable, that 
fixed air itſelf is decompoſed in this experi- 


ment, and water formed; but as fixed air 


contains more phlogiſton than water does, part 
of the phlogiſton is let looſe and the bulk 
thereby increaſed: the water mixing with the 


mercury forms the black powder, as Pr. Prieſt- 


ley often obſerved. The increaſe of bulk af- 


ter 


not incredible, that the ſurface 
of the mercury ſhould be ſo heated as to in- 
Cline to calcination, while the. remainder of its. 
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ter the operation may ariſe from the re- union 


of ſeveral ſmall bubbles of air, diſperſed 
through the mercury during the commotion at- 
tending the electric ſpark. 

Iba antiphlogiſtians are of opinion, that 
fixed air ariſes from the union of dephlogiſti- 
cated air with charcoal. An obvious; and in 
my opinion an inſurmountable objectiom to this 


opinion, ariſes from its formation ih many 


caſes where charcoal cannot be 7 wg to be 
preſent; as in the calcination of metals, in 


reſpiration, 1 in vegetation, &c. Charcoal is no 


farther concerned than as it Contains inflamma- 


ble air. (hangs 6 


Mr. Lavoiſier placed a certain quarts of 


charcoal in a box, with a bit of tinder and 


phoſphorus; this box he introduced under a 


Jar filled with dephlogiſticated air, and ſtand- 
ing on mercury, and then fired it by means 
of a red-hot iron: the operation being over, 


he found. the charcoal to have loſt 17,2 gr*. 
but that” 67,1787 85 of fixed air were pro- 
the original quantity of 


dephlogiſticated air, namely, 95,745 gr. only 
34,075 Br. remained: but on comparing the 


weight of 5 charcoal conſumed, and that of 


the ofigin antity of dephlogiſticated air, 
with lt of f th wy 


e fixed air 500, and that 
of the unconſumed Jephloviſticited air, he 
found a difference of about 11 er. which he 


Frech weight and airs as her given. 


uh - 5 e aſcribes 
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aſcribes. to the formation of water, from the 


union of ſome aqueous inflammable air remain- 
ing in the coal, with part of BE dephlogitr 


cated air*, 


This experiment proyes no more than that 


fixed air is formed of ba union of. dephlo- 
plated air with one of the N 

of charcoal, re the phlogiſton or inflam- 
mable air, Which ng ts 
for, and which all he who admit phlo- 
gie and that charcoal is a compound 


' eng on and fixed air, muſt alſo allow ; for 


the 5 of the fixed air produced, 
is more than . that of the charcoal em- 
Ployed. 
That fixed ait is formed, not by. the union 
of ee air with charcoal in the 
Ben Ol with the inflammable air it con- 
| appears from the experiments of Dr. 
Pricey ; for having driyen the ſteam of wa- 
ter through charcoal in a fed hot earthen tube, 
he obtained a large quantity of inflammable 
air, together with ſome uncombined fixed air, 
| as already mentioned; but after ſe parating this 
fixed air, taking the. electric TK in a mix- 
tarp Lf 2 inſſammable, with an equal bulk 
cated air, | 5 8 1 — 00 

Fi ern ip weight to the in 
air Fr Air UE ſo that ig either fixed air 
is formed, or R this 
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inflacamable air and ſet looſe, while the real 
inflammable part is converted into water, and 
cauſes. the inereaſe of weight, which I am in- 
clined_ to think is what really happens, and 
confirms the opinion I advanced in p. 178; but 

if this fixed air pre-exiſts, then charcoal con- 


tains fixed air, whoſe weight may be increafed 


to the double by the mere production of 
water, which deſtroys Mr. Lavoißer's "info 


6 rences. 


The antiphlogiſtians explain the reduction 
of metallic calces with charcoal, by aſſuming 
that the charcoal does nothing more than at- 
tract the oxigenous principle from them by 


its: ſuperior affinity; yet the acid of ſugar, 


which they allow to contain the inflammable 
principle, and contains no charcoal, and is even 
irreducible. to charcoal, will alſo, I doubt not, 
reduce metallic ca]ces, in a ſtrong heat. 
To the arguments already adduced to prove 
that metallic calces are reduced by union with 


inflammable air, I ſhall add one more that 


appears to me unanſwerable. If to a ſolution 
of mercury in the Pruſſian acid, ſome filings 
of iron be added, and a ſmall quantity of vi- 
triolic acid, this acid will immediately diſen- 
gage inflammable air from the iron, and this 
air uniting to the mercurial calx, will expel 
the. Pruſſian acid and revive the mercury, as 
Mr, Scheele has diſcovered ?. This experi- 


* Scheele, p. 162, French Wen 
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ment I repeated. Now let it be conſidered, 
that the Pruſſian acid does not contain dephlo- 
giſticated air, but is a compound of fixed air, 


inflammable air, and volatile alkali, intimately 


combined together, and ſuffers no decompoſi- 
tion or alteration by being expelled from the 
mereury, therefore the inflammable air does 
not affect it, but barely expels it by its ſupe. 


the ſame time it reduces. 


ior affinity to the mercurial calx, which at 
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H E ee Ge of Metals and 
Metallic Calces, have been ad 


. er of inaccurate obſervations, d . 


refer only to ancient errors. The action of 
fire and air upon the metals, has been falſely 
compared to that of fire upon the calcareous 
ſtones, and the carthy reſidues of theſe butned 
metals ts the earthy lime, or calx.” Theſe 
errors have been lon but no ad- 
vantage has been Gch Roarth thence, in the 
err of chemieal nomenelature. We 

e attempted to do this, by changing the 
expreſſion of Metallic Calees into that of Me- 
tallic Oxides, and, conſequently, the word 
Caleination of Metals, into that of Oxidation 


Metals, | 
Le Theſe 


with heat and light, when it is rapid. 6. But 
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Theſe new expreſſions denote, according to 
the ſpirit i in which we have made the nomen- 


_ "ature, 2 combination of the metals with the 


baſe of vital air or oxigene; and, we think it 


is demonſtrated, that the pretended-ealcination 


of metals is really nothing elſe 'but a com- 
buſtion or union with oxigene; for, notwith- 
ſtanding what Mr. Kirwan ſays, theſe two 
expreſſons are really ſynonimous. The aſſer- 
tion which we preſent, is proved by the fol- 
lowing facts. 1. Among elaſtic fluids, there 
is only vital air, ue can calcine metals. 2. 
They ard not calcined by atmoſpheric air; but 


in proportion to the on it 
contains. 3. In proportion as 


dons. the — 4 which held it or li- 
vided in the ſtate. of an elaſtic fluid. 4. It is 
therefore only the ſolid part of vital air, or oxi- 

which unites to metals. 5. It is for the 
| nies aaa this carabuſtianis accompanied 


as the caloric, and light are bodies rs ſuch le- 


| — that we cannot appreciate their weight 
by. our inſtruments, the loſs. and diſengage- 
ment of theſe. principles make no change in 


tha weights in our experiments. 7. Metals 
a increaſe in weight, by kd quantity 


cf vital air they. fix during their 
8. All the ſemi metals, and imperfect metals, 


* abſolutely * ſame PRONAREN 


as Ed 


burn, 
they abſorb, fix, and KERN this ot 
air; Which proves that the latter 
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when they are heated with contact esa | 
there 4s no reaſon to believe that the calcins- 
tion differs in any of them; their analogy, and 


that of the effects which are obſerved, prove, 


on the contrary, that one and the fame pheno- 
menon obtains in them all. 9. In all the 
various ;procefles by which metals are cala 
cined, W than by means: of the air; 
they undergo abſolutely the ſame modifioa- 


tion; their weight increaſes, and they loſe the 


metallic. ſtate, in the ſame manner as by the 


ſimultancous action of heat and the air. 


A 


to this reſult. The calcination of metal is, in 
80 "uy poſlible. caſe, whether. by: air, water, 


&c. a rab . "OXigene, or 5 


* oxidation, oh LETS 


By conſidering the | ranch mantis akin; 


we End, 1. That they differ in the ſeveral 


ntities of oxigene they require for their 
turation......2; That ſome loſe this 9 


S by the ſimple contact of heat and light, ſome- 


times even by the action of the latter only, 
aſſiſted by very little heat. 3. That the 
ter number do not admit of the oxigene 
ing driven off by theſe agents. 4. That no 


induction can be made, contrary: to our do- 


trine, from this difference between the metal 


lic oxides; becauſe, if ſo, it might be objected; 


with equal propriety, that becauſe the ſul - 
phuric acid is ſeparated from certain metallie 


_— fas, by the action of fire, and not 


from 
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from alkaline ſulfates, it exiſts'in the former, 
| but. not in the 5 latter; 8 for the 2 reaſonin 8 
would be equally perfect in both caſes. 
That not only the oxigene is abſorbed in dit. | 
ferent doſes, by the various metallic ſub-. 


* 
4 


ſtances, but that it is likewiſe” combined in 
them after privation of a greater or leſs quan- 


tity of caloric and light; and that this doſe 


cauſes a variation both in the fixity of the 
origene, and the facility with which it may be 
diſengaged. This obſervation muſt agree 


with the weight and ſpeeifie heat of metallic 


oxides. 6. That each metallic oxide may 


exiſt in different ſtates of oxidation, from the 
ſmalleſt quantity poſſible, unto that which is 


neceſſary for its ſaturation; ſo” that the oxi- 
dation of each metal ſtops, as it were, at dif- 
ferent degrees. Thus it is that lead becomes 
oxidated, firſt of a grey and then of a yellow 
and red colour; and iron is black and brown. 
7. That the periods of oxidation in each 
metal depend on cireumſtances which are 


more or leſs favourable to the attraction of 


the metals with oxigene; the principal of 


which circumſtances is, a certain tempera- 
ture neither too high nor too low. Thus a 
certain metal will abſorb, and fix only a very 


ſmall quantity of atmoſpheric oxigene, and 
never becomes any thing but an oxide of a 


_ certain nature, at the uſual temperature, 


Whereas it will fix a much greater quantity, 


_ and its oxidation will become complete, if it 


be 
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be ſtrongly heated; ſuch are zinc, iron, &c. 
8. That the 17 known metallic ſubſtances, 
arſenic, tungſten, molybdena, cobalt, biſ- 


muth, nickel, manganeſe, antimony, zinc, 


mercury, tin, lead, iron, copper, ſilver, gold, 


and platina, have different degrees of ab: 


cal attraction for the oxigene; part of which 
attractions are already known, and have been 
exhibited by Mr. Lavoiſier: thus manganeſe, 
zinc, iron, copper, mercury, ſilver, g0ld, fol-- 
low each other immediately, from the ſtrong- 
eſt to the weakeſt affinity for that body. g. 


Laaſtly, that the metallic oxides are not decom- 
poſed. or, reduced into metals, but by. the laws 
of attraction, followed by the oxigene: thus 
heat ſeparates it from ſome; one metal takes 
it from another; hydrogene, or inflammable 
gas, takes it from moſt metals; and nee 


perhaps from all. 
Such are the ſimple and few 1 ks 


piles which conſtitute: our doctrine. We will 
venture to affirm, that oy are founded on all 
the moſt poſitive facts of chemiſtry, which are 


the beſt known and underſtood; and that they 


are nothing more than the pure and ſimple re- 
ſult of all the united experiments upon the 


oxidation of metals: they are applicable to all 


the metals, and none of them require either a 


reverſement of theſe principles, or a parti 

cular theory. I thought. it proper to preſent. 
a a ſketch. of this doctrine here, in order that 
the chemiſts, Dn a Kirwan 4 in particular, 


i 
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might know the whole of the facts on which 
it is founded. I ſhall now proceed to examine 


the theory of Mr. Kirwan, and reply to the 


objeftions he has made. 
This chemift thinks, like Stahl, that metals 
loſe their phlogiſton by calcination; and he 


takes this phlogiſton to be concrete inflam- 


mable gas. He admits therefore, in thoſe 


bodies, that whieh we call hydrogene. | In 


proportion as metals are heated, their hydro- 
gene combines, according to him, with the air 
which is precipitated; this combination forms 


fixed air, or the carbonic acid, which is fixed 


in ſuch 4 manner that metallic calces are 
compounds of metallic baſes with the fixed air. 


NM. Kirwan thinks that ſeveral metals unite to 


water in their calcination}, or to other ſub- 


ftances which caleine them. Here therefore 


in this theory are at leaſt three different kinds 
of metallic calces; and this complication' of 
theory is not ſupported by any proof, which 


to me appears ſufficient, as I think T ſhall be 
able to ſhew. The reduction of metallic 
Calces is not better founded; it is, according 


to the author, either the decompoſition of 
fixed air, the tranſpoſition of its phlogiſton 
upon the baſe of the metal; and the ſeparation 
of the vital air for thoſe calces which are re- 


duced by heat alone; or the diſengagement 


of fixed air produced by the addition of 


phlogiſton in ſuch calces as are not re- 


duced but by the interpoſition of charcoal, 
dil, &c. or, laſtly. (for he is obliged, notwith- 
| : ſtanding 
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ſtanding his repugnance, to admit the poffibi- 
lity in arcs ues dum UF the 
water fixed in fome calces. After having de- 
nied” this decompoſition through the whole 
courſe of his work, he ends at laſt by ayow- 
ing, that it is abſolutely poffible, that at a 
very great degree of heat the water contained, 
according to him, in the calces of iron, ma 
be decompoſed im their reduction. As the 


author had admitted three general ſpecies of 
caleination, it was neceſſary that he ſhould 
likewiſe admit three kinds of reduction. But 


how far does this complication of effects, ariſ- 
ing from fimilar cauſes, appear to me to be 
from the ſimplicity of nature. I cannot even 
forbear obſerving, that this diverſity” of opi- 
nions reſpecting the fame natural phenome- 


non, ſeems to have influenced the arrangement 
of Mr. Kirwan's ideas in this ſection of his 


work: the facts upon which the author re- 
lies, are not diſpoſed with ſufficient method 
to be eaſily conceived as a whole; and I have 
been obliged to read the ſection throughout a 
great number of times, and to meditate a long 
time to find a connection and relation between 
its ſeveral parts, which might be ſufficient to 
guide me, and to render me well acquainted 
with the thoughts of the author. I (hall not 
therefore examine the facts in ſucceſſion, in 
the order of the diſſertation; but I ſhall diſ- 
cuſs them by bringing facts of the fame kind 

Es | | together, 
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together, whatever lace they ma oceu n 
5 place they may 15 | 


the Work. * 


Mr. Kirwan begins by bring. to the! 
| proofs he has given in the Philoſophical. Tranſ- 


actions for 1782, of the — of phlogiſ- 
ton. He means to ſpeak of the inflammable 
gas diſengaged during, the ſolution of moſt of 
the metals, and their precipitation in the me- 


tallic ſtate by other metals, without the ,diſ- 


engagement of inflammable gas. in this, laſt 


caſe. Mr. Lavoiſier has proved, in the Me- 
moirs- of 1782, that this laſt Phenomenon is 
due to the tranſition of the oxigene of the 
diſſolved metal into that vhich takes its place, 

and conſequently, relates to the affinities of that 


principle; with regard. to the firſt circum- 
ſlance, it manifeſtly depends upon the decom- 
poſition of water. "Me: Kirwan does not con- 
ceive why iron ſhould decompoſe the water, 
rather than the ſulphuric acid; or, why: the 


diſengaged hydrogene of the water did not 

deprive the ſulphur of its oxigene. Theſe 
phenomena appeared to him to be contrary to 
the theory we have eſtabliſhed ; but he does not 


recollect that the affinity which obtains: be- 
tween two bodies ſingly, is ſubject to remark- 
able variation by the addition of a third. Thus 
iron and hydrogene decompoſe the ſulphuric 
acid when, they act ſingly upon it at a high 


temperature; but when the iron and. acid are 


in contact with water, the order of the affini- 
ITE a | ties 
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ties a Ante changed; the affinity of the 


iron for che oxigene of the water becomes 
ſtronger than that of the metal for the oxi- 


gene of the ſalphuric acid, becauſe the latter 


has à very confiderable affinity for the water 
to which it adheres, and for the oxide of iron 
to Which it tends to unite. Theſe two laſt 
mentioned affinities cauſe the acid to remain 
entire, and likewiſe afford the reaſon why the 
hydrogene of the water does not decompoſe 
the ſulphuric acid at the temperature of the 
ſolutions. Moreover, if this modification of 
the affinities were not ſufficient to explain the 
phenomenon in queſtion, Mr. Kirwan's' ob- 


jection might be anſwered by ſhewing, 1. 


That the acid is not decompoſed, becauſe it 
is found entire. 2. That the water is decom- 
poſed; becauſe the metal cannot be oxided 
without the preſence af oxigene, which it 


takes from the water; and becauſe this oxigene 
cannot be ſeparated from the water without 


the hydtrogene, or other principle of this 
fluid becoming diſengaged under the form of 
an elaſtic fluid by the help of 2 which 
is diſengaged at the ſame time. 3. That the 
metal cannot afford ns ang gas). becauſs 
it does not contain it. 

It is upon this laſt fact that we ought to 
inſiſt moſt ſtrongly, becauſe it is upon this 
that we differ moſt eſſentially with Mr. Kir- 


wan. This philoſopher thinks that' metals 
owe their metallic ſtate to the concreſcible part 
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of this gas or r which he confiders 
as phlogiſton,, and that they are compounds 
us. prigciple with baſes or peculiar earths. 
We apprehend, on the contrary, that. there is 
no progf that metallic ſubſtances contain hy- 
drxqgene, but chat their compoſition is un- 
known, ... becauſe . A Bag rn cannot be 
ſparated, and becay ing m 
than combine Nie; various other natural ho- 
digg, inſtsad gf being decompoſed in all the 
changes they are made. to undergo. In a 
word, every thing leaſes us. to conclude, in our 
doctrine, that —. S Arg, e to the 
Nate, of our knowledge, fimple. ſubſtances, 
Age various attractions require. to be ſtu- 
H we ſucceed in praving this aſſertion, 
all thoſe which, conſtitute. our theory, will 


be proved, and gonſęquently the foundation 


upon which, Mr. Kirwan has built his. Gyſ- 
tem muſt givę way. The accurate diſcuſſion 
of a fingls fact may determine this queſtion ; 
 Isgherp ans Angle experiment which: demon- 

ſtrates the, preſence, of ſolid inflammahle gas, 


5 ae n, (OT 1 in the metals? If 


3 7 can offer a ſingle 
this nature, Their theory is ſhaken only 
on wy but all that they. have done, for 
ſeveral - years. haſt, has not decided the queſ- 
tion in their favgur, and may, on the con- 
trary, ſepve wo / confirm gur dogrine. The col- 
lection of; 3 ts. and obſervatiqns made 
by Nr, Kirwan, on this, head, in the ſection 
t which WE ſubjoin the preſent Remarks, is 
| abſolutely 
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ang, of this Kind!. TE diffillation of 
ah *anvlghtn 


— 5 bf mercury, and 356 gtains of zinc; 
R 


of Eine, eofifiſting of ſeveral 


ich afforded ſome cubiè 1 of inflam- 


mable gas, canhot certainly be taken for a 
La of the preſence of bydrogene of phlo- 


in that metal. For; 1. As Mr. Kirwan 
not ſuppoſe that water exiſted in this 
chan whit" can be the cauſe of this diſ- 
engagement in cloſed veſſels, and how does 
2. Can he 
depend upon ſüch flight oiteumſtançes to ad- 
mit the exiſtence of Ys ach 3. Several 
require no 
4 grains of water; and 
how great f 190 he diffibvlty to dry, in ſo com- 
te à thatner, ſomeè pounds of mercury ſo as 
deprive 1 of the laſt particles of water 
F to this li Juid metal? 
hits, both 
i his Ok and His private letters, that it is 
A np diffcult to depfive mereury of all moif- 
Tke experiments of Döm Caſſebois, 


upon the curvatüre of mercury in the tubes 
He 


baténheter, ptove chat a few grains of 
water, inttöduced into a cy nder of this me- 


tal, ix with'it, and Sers ſo intimately, that 


it difappears, and its preſence may be cet tainh 
kfidwh by the convexity which the firſics'of 
the column of mercury itmętliately aſſumes, 

for it is plane only when perfeckly dry. We 


find therefore, in ths expetiments o the amal - 
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gam, a fact entirely i in our favour for a few 
grains of water in the mercury will ſuffice to 
oxide a. ſmall portion of the zinc, and pro- 
duce the ſmall, quantity of hydrogenous gas 
which is Flo 5. A-ftrong proof « of this 
truth is, that by a ſlight augmentation of the 
proportion of water, the production of hydro- 
genous gas is augmented in an accurate pro- 
portion. 6. The ſmall quantity of carbonic 
acid or fixed air which is found in the gas, 
diſengaged from this amalgam, likewiſe con- 
firms our doctrine, for it cannot ariſe but 
from the carbure of iron, (plumbago) which 
is now admitted to exiſt in zinc, and conſti- 
tutes the black powder, ſeparated from this 
metal in its diſſolutions; à ſubſtance 9125 
afforded great embarraſſment to chymiſts, be- 
fore the new diſcoveries of carbone, or pup 
charcoal, in ſome of the metals. 1 5 
As the decompoſition of water by iron is one 
of the principal foundations of our theory; Mr. 
Kirwan endeavours. to attack it by reaſoning; 
for experiment can no more aſſiſt him than 
us in this queſtion. He thinks that when 
Water in the vaporous form paſſes through a 
tube of red hot iron, in the experiment of 
Mr. Lavoiſier, it does nothing more than diſ- 
engage the inflammable gas of the iron, and 
. combine with the metal. But Mr. Kirwan 
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gh by the iron when added to the weight 
of the inflammable gas contained, anſwers ex- 


actly to the quantity of water which has diſ- 
appeared. 2. By combining this hydroge- 


nous. gas with vital air, it is found that it 


abſorbs in burning a weight of the latter equal 
to that which the iron had acquired, and that 
it forms a quantity of water equal to that 


which was e in the oxidation of the / 


iron * e 

Ir. Kirwan objects, chat the oxigene of the 
water is fixed in that fluid, and does not con- 
tain much heat; but though the oxigene be 
more Sondenſed in water than in vital air, it 
nevertheleſs contains a conſiderable quantity of 
caloric, becauſe much heat is diſengaged from 
water in a number of caſes. It is therefore 
principally from the liquid oxigene of the 
water that the heat is diſengaged when iron is 
moiſtened, becauſe the metal which is by that 
means converted into the black oxide, contains 


after its oxidation the oxigene in a more con- 


denſed and ſolid ſtate, than when it com npoſed” 
part of the: liquid. | 

A ſecond odzection of Mr. Kirwan relates 
toi the difference between this calx of iron 


made by water, and that which is formed by 
the abſorption of air. The ruſt of iron, ſays 


he, affords carbonic acid and vital air; the 
black teſſular iron formed by water affords no 
kind of air. This objection turns in reality to 


en Hor) the new doctrine, For the 
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black oxide of iron, or kind of ſolid 
into which water converts iron, is not ſa. 
turated with all the oxigene the metal is ca- 

ble of abſorbing. The metal adheres ſtrong- 

to the portion af oxigene which it contains; 
heat cannot diſengage it; it has a ſtronger ten- 
deney to abſorb more axigene than facility of 
giving it, out. It does not afford carbanio 
| acid; becauſe it cuntains none. 

Mr. Kirwan likewiſe oppoſes to us a beautifub 
experiment of Mr. Prieſtley, which it will not 
be difficult to apply: with advantage to our 
doctrine. Mr. Prieſtley. heated, with a burn - 
ing glaſs, a ſmall piece of iron, in vital air ob» 
tained from ein per ſe; the air was di- 
minithed and was abſorbed dy the i iron, which 
changed into ſcoria, and increaſed in weight 
in proportion to the quantity of air abſofbed: 
having afterwards heated this ſcoriz in inflam - 
mable gas, water was formed, and the iroũ re- 
ſumed its metallic ſtate. We ſhall firſt ob. 
ſerve that the expreſſion. of the weights indi- 
cated by Mr. Kirwan is ll exact, 
becauſe he always uſes the e eee 
is evident that the iron muſt — 5 
very accurately proportional to the quantity 
of vital air fixed in its oxidation. 2. Phe hy- 
drogenous gas abſorbed'a part of this oxigene, 


with which it formed the water obtainsd by 
Mr. Prieſtley.” 5 The iron did not recover 
c 


its perfect metallic ſtate, nor reſumo its ori- 
Ben ont But oP fays Mr. Kirwan, : 
9 could 
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could the mflammable gas reduce the iron, or 
deprive ĩt of oxigene, when, or the contrary; 
according to Mr. Lavoifier's table of affinities, 
iron has a ſtronger affinity with oxigene thun 
the baſe of inflanimabls gas has, and becauſe 
it is by virtue of this greater affinity that it 
decompoſes water. If this, which at firſt ap- 
pears. to be a very ſtrong objection, ſhould, 
when attentively examined, become a new 
proof in confirmation of the doctrine we ſup- 

port, it will not, I think, be poſſible to deny 
all the advantages of this doctrine over thoſe 
which: preceded it. Now the queſtion before 
us is exuctly in this ſituation, as I ſhall pro- 


cCcedl to fie Ww. 


It is very true chat iron decompoſes water 
by virtue of its affinity for oxigene, which is 
greater than that which unites it to hydrogene; 


but it is not leſb true that this affinity has a 


limit: in fact, iron in contact with water it- 
ſelf, at the higheſt temperature, is never oxided 
further than to become black; it does not 
deprive the liquid of more oxigene than is re- 
ied” to convert it into ſpecular iron ore, 
which is black, brilliant, brittle, fuſible, cryſ- 
tallizable; or martial ethiops when it is reduced - 
to powder. As long as this oxide is in con- 
tact with water only, and has no communica- 
tion either with air or acids, or other metallic 
oxides, it remains conſtantly in this ſtate; and 
it is known that it is not ſaturated with oxi- 
gene, becauſe it then contains no more than 
eee . between 


— 
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between 28 and 30 pounds: per quintal, 


whereas by other proceſſes it can abſorb a. 


much greater quantity. It is' this” point of 
oxidation of iron by water, which we call 
the limit of the affinity of this metal for oxi- 
gene, with relation to the adherence of the lat- 
ter to hydrogene. Now iron takes oxigene 
from hydrogene only to this degree, and then 
its force of affinity for oxigene yields to that 
which keeps the hydrogene and oxigene united, 
and the iron no longer decompoſes the water; 
hence it is that when the internal part of the gun 
barrel through which water has been paſſed, is 


converted to a certain thickneſs into black 


oxide, the water ſuffers no further alteration; 
for this reaſon likewiſe it is that in the prepa- 
ration of the martial ethiops of Lemery, if care 
be taken to keep the iron and the water from 
the contact of air, the metal remains in the form 
of a black powder at the bottom of the fluid; 

it is for this reaſon, laſtly, that this black oxide 


or martial ethiops is difſolved in the ſulphuric 


and muriatic acids, almoſt without effetveſ- 
cence, and without affording hydrogenous gas, 
It will be no leſs. eaſy from this primitive ex- 
planation, to ſay why hydrogenous gas reduces 


or revivifies the oxides of irn, by remarking 


that this reduction takes place only in thoſe 
oxides which are more advanced in theit oxida- 
tion than the black iron or ethiops, and that it 
tops at the moment when the oxides of iron 
ae brought to the ſtate of ethiops. In tnis 

e $74 manner 
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manner it is that the brown, red, yellow, and 
white oxides: of iren, abſorb hydrogenotis N 
become of a deeper colour, and are conv 
into a black powder, which is attracted by che 


„but is not pure iron; but that which 
we call the black oxide of this metal. The 
hydrogene does not take from the oxides f 


iron any greater quantity of oxigene than that 
which they contained beyond their Oxidation 


to the black colour, becauſe this quantity has 5 


a greater affinity with the hydrogene than with 
the iron; but When the reduction is arrived to 
this point, it proceeds no further; the laſt por- 
tion of oxigene which the iron contains, ad- 


heres more ſtrongly to it than ĩt tends to unite 


with the hydrogene; there is no other known 
ſubſtance but manganeſe; zinc; and carbone, 


which can deprive iron of this laſt portion of 
oxigene, and even for this purpoſe there is re- 
| quired a very elevated temperature, as the art 


of founding and refining of iron evinces. In 


the experiment of Dr, Prieſtley, the iron was 


oxided by the vital air, beyond the ſtate of 

black or Op and the volume of gas abſorbed 

muſt have uced a great diminution, as it 

is known that to ſaturate the oxigenous 
pra aye _— tired near one fixth © 


-_ fourteenth ans the. ſpecific weight of vital. 
Hence we think, as the expreffions uſed 


bot Mr. Prieſtley authorize'us; at after the : 
reduction of this ſcoria a iron, there mult 
| have 


ous gas, which is thy 
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have been a ſmall-exceſs.of weight, beyond 
what. was taken te de calcined- in vital ar. 
This excels of Weight after the reduction, an- 


ſwers to the quantity, of oxigene neceſſary to 


deep the iron in the ſtate of black oxide or 
ethiops. If an additional proof be; required 
KEN op theory of e EE on metals 
with oxagene, comparatively; with that of hy- 
drogene for the ſame oxidant or acidifiant prim· 


Giple, we may here mention the remarkable fact, 


that the oxides of lead and biſmuth ſtrongly 
abſoxb the hydrogene of inflammable gas, and 
are completely reduced, becauſe they are not 
ſuſceꝑtible of decompoſiug water when alone: 
whereas zinc, which poſſeſſes this laſt property 
in a moſt eminent degree, affords an oxide 
whoſe whiteneſs is in no manner altered, and 


which is not at all reduced hy the contact of 
| bydrogenous gas. It is for this reaſon that the 
white oxide of zinc ought to be preferred, as a 


pigment, to that of lead, of which likewiſe it 
does not poſſeſs the dangerous qualities, as Mr. 


De Morveau has propoſ ee. 
7 1 hope therefore that I have eſtahliſhed, on 


reduction of an oxide of iron hy hydroge- 
nous gas is not contrary to the affinities which 
| effect the | deoompoſition of water. The ob- 


Fecction of Mr. Kirwan which follows, and is 
founded. on the decompoſition of water by 


charcoal, poſſeſſes no more real value than the 
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Mr. Kirwan ſpecifies the eircuniſtanees in 
which the metallic oxides contain carbonic 
acid, and thoſe in which they contain water. 
Such as are formed in a lom heat without i gn - 
tion, are, according to him, in the firſt cafe; 
and thoſe which are prepared at an alevatad tn- 
are in the: ſecond. But beſides what 
we have already obſerved: at the commemce- 
ment of theſe:remarks, againſt this: double ſtate 
of metallic oxiles, which moreoter is not 
proved by any direct experiment, there is an in- 
——— difficulty in this opinion; namely, 
that Mr. Kirwan has never converted hydro- 
genous or inflammable gas into carbonic acid or 


into water, according to the different te 


mpera- 
tures employed in their combuſtion. | Ia what= 
ever mannerthe combination between theſ two 


bodies is brought about, the refalt is always: 


water : if in almoſt / even caſe a ſmall quantitx 


af carbonic acid POST from this combuſ—- 
tion, it is inconſiderable, and al ways. relative to 


the carbone contained in the gas; and. ariſing: 
from the iron on the zine, which ſerved to ex- 
tract the hydrbgene from the water. Moreover, 
it is known with what facility the Hydroge 
nous gas diſſolves charcoal; the great conden- 
ſation it experiences, and the ſpeciſic Ae it 
9 ent Laſtly, this diffolution/ of carbone 
2. whichꝭ is ſo frequent, that: 
this gas has neuer yet heen obtained in a fate 


of perfect purity, feems to be the cauſad of the 


ſtrong: and ft fmell, * one knows 


it 


the formation of 
union in the oxidation of metals. If minium, _ 
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it to poſſeſs. Nothing therefore proves that 
the carbonie acid, or fixed air, is formed by the 
combination of vital air, or oxigene, with the 
baſe of inflammable air, or hydrogene; all 


the facts, on the contrary, do not permit us to 


doubt but that this combination never affords 
any product but water; and it is an hypotheſis 
abſolutely void of proof to admit, after this, 

Le carbonic acid, and its 


and the oxides of lead in general, afford this 
acid by the action of fire, it is becauſe they 
have abſorbed it by the contact of air, as is 


proved by the quantity of this acid, which is 


greater the longer the oxides have been ex- 
poſed to the atmoſphere; this happens like- 
wiſe to the oxides of iron, and to precipitate 
per ſe, or the red oxide of mercury, made by the 


air. This laſt changes its colour, and becomes 


brown in proportion as it abſorbs the carbonic 
acid, as Mr. le Blanc has proved in a Memoir 
read to the Academy. Ni 15 ett r 

Mr. Kirwan, to prove the difference which 
he admits between theſe two claſſes of oxides 
or metallic calces, obſerves; that the muriatic 
acid diſtilled from minium, and precipitate 


per ſe, in which he admits fixed air, becomes 


dephlogiſticated by abſorbing this fixed air; and 
that it is not changed hy diſtillation from the 


calces of zinc, antimony, and iron. But Mr. 
Berthollet has proved that the oxigenated 


muriatic acid does not contain fixed air, and 


— · 
— 
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chat it is e as the name we W to 


it expreſſes a combination of muriatie acid and 
oxigene; we do not therefore perceiye any 
other difference between the metallic oxides 
which oxigenate this acid, and thoſe which. 
do not produce the ſame alteration in it, e 
cept the various adherence of the oxigene, and 
the different degrees of affinity exiſting be- 


tween this principle and the metals. It is a 


rule which appears to be general, that thoſe 
metals to which the oxigene does not adhere 
ſtrongly, and from which it can be ſeparated, 
either. wholly or in part, by-light and = and 
by moſt, other metallic ſubſtances, eaſily. yield 
5 — rinciple to the muriatic , acid, while the 

which ftrongly retain the, * do 
ſe give it out to this acid, 

Mr. Kirwan is not more happy in the 1 
facts which he has collected to prove that the 
metallic oxides made by a gentle heat contain 
only fixed air. The 3 acid which Mr. 
Hermſtad obtain from the oxide of man- 

neſe diſtilled with iron, is produced only 
po that which the oxide, abſorbed from the 
atmoſphere, or from the charcoal contained in 


the iron, which burns by means of the oxige — 5 


diſengaged from the manganeſe. If red preci- 


pitate, thus treated with iron, ſometimes affords 


various doſes of this acid, and ſometimes af- 
fords none at all, this depends on the ſtate of 
the oxide of the mercury, which is more or 


hs oxided, or * been either recently OE 
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or Long expoſed to the air, whether it contaitiy 
nitrous acid, or rs entitely deprived of it, and, 
laſtly, upon the natüre of che fron, Which te 


tam more or lefs charcoal. The ſatne ob. 
ſervations upon'the-ftite 6f ted precipitate ex 


plain why this oxide heated LE, biſmuth 


afforded carbonic acid, which"it contained. If 


Mt. Kirwan wilt maturdy"reflet upott the | 
experiments he has made, he will foon per- 


: — that moft of them are entirely to the ad- 
vantage of our dodtrine.” Red ptecipitate and 
lead heated together afforded nb tir, becauſe - 
lead only abforbed the oxigene of the ricret 
When zinc and tin became inflamed in ch 
diſtillation with the fare mercurial oxide, and 
did not-affort elaſtic Auth''Ts it not cleal, 2 85 
That theſe two metals did nothing more that 
deprive the mercury of its oxigene? 2. That, 
by combining with this pegel ple, Fw e con 
denſed it, and ſeparated more calotic and li 
than the latter metal, and that this is tlie os 
ſon why they were inflamed.” The copper did 
nothing more than ubforb tlie oxigene, of the 


mercury, and revive that metal? Lead agi- 
tated with water, and in à certain volume 


of atmoſpheric air,  afforded' Mr. Kitwan 4 
ſomewhat confiderable” quantity of carbonic 
acid; but to conelude that the water united 
to the phlogiſton of the metal to form this 
acid, is advaticing an hypothefis which in no 
Wie agrees with the experiments; it is much 
more probable that this carbottic acid 14 
ceed 


ies bY. as 0 we A Ra , 


+» yn > 9 


a> 2 popu 4 


es fi 8 the water or the air, and 2 
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from carbone contained in the lead; 
though it has not yet been found in this me- 
tal, it is not impoſſible but that, during its 
fuſion in the midſt of coals, it may have ab · 


ſorbed part of their combuſtible matter . 


The facility and promptitude with which the 
metals become oxided hen they are divided 
by mercury, is now no longer a problem; but 
if the oxides of zinc and lead, prepared by agi- 
tating an amalgam; in water, hahe Lang 0 


£7473 


| » Since. theſe remarks of Mr. 0 F Fourcro _ 
T have carefully re repeated the experiment of 1 een : 
lead by'the” intermedium of Water, as deſcribed by Mr. 


The only difference which deſerves to ee 


' ticedin the progels I followed, is, that inſtead of evaporating 


inthe open air r, the water which had been neceſſary to diſen- 
[= res out ef the bottle in which it had becn cloſed, I 
it in a ſmall retort, from which. the elaſtic vapoury 

of bat expelled all the ae. Fre lad which was for tha 
of part 1 7750 oxide, did not become blue, as in 
experiment, of tirwan, but it aſſumed a reddiſh caſt 
and ĩt gave out 485 T have repeated the fame experi- 
ment upon litharge, which. had been newly prepared, and it 

ikewile afforded no gas. 

My experiments entirely agree with thoſe of Mr. Gren, 
who a not obtain gas by ſubjeRing an oxide of lead, which 
he had himſelf 1 to a ſtrong heat. (Beytrage zu der 
N annalen. 1787.] 

Gren deſcribes a great number of experiments, whoſe 
ai are contrary to thoſe of Mr. Kirwan. I ſhall content 
myſelf. with tranſlating the following paſſage, which refers to 
the principal of them. My eſſays evidently prove that fixed 
air is not produced either by the combuſtion of phoſphorus, 
or of ſulphur, or of metallic inflammable gas, 2 8 deere 
poſition of common air and nitrous 1 7 
4 10 or by the amalgamation of 


gel | no 


< 
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bonic acid, it afoſe, no doubt, from the cauſes 
By inſiſting upon all theſe eine Mr. 
Ewan is deſirous not only of proving that 
the metallic oxides contain either water or car- 


bonie acid, but it is likewiſe his intention te 
demonſtrate, that this acid is eompoſed of oxi- 


gene and hydrogene, that is to ſay; of dephlo- 


giſticated air, and the baſe of inflammable 
gas, which we know he ſubſtitutes inſtead 


of che phlogiſton of Stahl. He firſt infiſts 


upon an experiment of Mr. Hermſtadt, who 
having deprived the oxide of manganeſe of 


the vital air it afforded, by a ſtrong heat after- 
wards ignited this oxide in an earthen tube, 
and paſſed the carbonic acid over it eight ſuc⸗ 


ceſſive times. This air, fays he, became fo 
pure, that it was capable of maintaining com- 
buſtion; but as he has not, in relating this 
experiment, given any account of the quality 
of this air as determined by the eudiometer, nor 
any indication of its quantity, we can perceive 
no other fact than the abſorption of the carbonic 
acid by the manganeſe or by the water through 
which it paſſed, and the diſengagement of a 
new quantity of vital air from this ſemi metal, 
which might perhaps be even the air uſually 
contained in the water, and expelled by the 
carbonic acid which occupied its place. 

With regard to the alteration of this acid 
by. the electric ſpark which was obſerved and 
deſcribed by Mr. Monge, and -from . which 
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Mr. Kirwan: deduces an "inference in favour 
of his theory, our affociate has himſelf ex- 
plinad the Rr 


All the iments which relate to the 
formation of 5 carbonic acid, prove the ex- 
iſtence of carbone in all caſes where that acid 

was formed. The oxidation of metals does 
not produce it, unleſs they contain carbone of 
iron, or plumbago, as iron and zinc do. Car- 
bone is certainly diſengaged in vapours from 
the lungs, and this ought not to ſurprize thoſe 
philoſophers, who at preſent are aware that 
this body which is ſo fixed when dry and 
alone, is completely and eaſily diſſolved in 
feveral elaſtic fluids, ſuch as vital air, hydro- 
genous gas, and even the azotic gas of animal 
fabſtances, as I have found in my reſearches. 
J.. é 
One of the e i, upon which Mr. 
Kirwan grounds his opinion of the nature of 
fixed air, or carbonic acid, which he conſiders 
as a compound of hydrogene or phlogiſton, 
and oxigene or vital air, and which differs 
from water, according to him, only in its con- 
taining a larger quantity of hydrogene; is that 
of Mr. Prieſtley, in which that philoſopher, 
by A gies. air over charcoal in a red-hot 
earthen tube, obtained much inflammable air 
together with fixed air; and by burning this 
inflammable air with an equal volume of de- 
phlogiſticated air, he obtained a greater quan=-_ 
tity of fixed air than that of the inflammable 
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air made uſe of; but this reſult is not favour- 
able to him, for how, according to his theory, 


can the air change charcoal into inflammable 
air? It is much better proved that the in- 


flammable gas, and the carbonic acid obtained, 
ariſe from the decompoſition of the water diſ- 


ſolved in this air, and that this inflammable gas, 


holding much carbone in ſolution, afforded a 
large quantity. of carbonic acid, and a ſmall 
quantity of water in its combuſtion with vital 

air. Beſides, we muſt not forget, 1. That no 
one has changed all the charcoal into inflam- 
mable gas, which is neceſſary, according to 


Mr. Kirwan's theory. 2. That pure inflam- 
mable gas, or hydrogene, affords only pure wa- 


ter in its combination with oxigene. 3. T 


it is abſolutely neceſſary that charcoal ſhould 


be preſent in the formation of carbonic acid or 
fixed air. 4. That when hydrogenous gas, 
Which belde much carbone in ſolution, is 
burned, ſuch as was that diſengaged. in the ex- 
periment of Mr. Prieſtley, a much greater 
quantity of vital air is neceſſary, than to burn 
an equal volume of pure hydrogenous gas, and 
that by this e a mixture of water and 


carbonic acid is obtained proportional to the 
3 of hydrogene and carbone Which 

orm it. Theſe poſitive facts abſolutely de- 
ſtroy the theory of Mr. Kirwan, and 3 per- 


fectly with our doctrine. | 

We + is difficult to conceive Lo Mr. Kir- 
wan thinks to invalidate our doctrine of the 
reduction of metallic oxides by carbone, by 


virtue 
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virtue of the ſtrong affinity of the latter for 


oxigene, by ſuppoſing that the oxalic acid, 


or acid of ſugar, ſhould reduce the oxides by 


a ſtrong heat, though, ſays he; this acid does 


not contain charcbal, and cannot be reduced 
to charcoal. But we reply, 1. That he has not 
effected this reduction. 2; That ſuppoſing it 


to exiſt,» and to be proved, it would ariſe 


either from the hydrogene, which really exiſts 
in this acid, and takes the oxigene from the 
oxides, or to the carbone which this acid very 
affuredly contains, ſince, during its decom- 
2 0 by heat, the carbonic acid is obtained 

y the ſimple union of oxigene and carbone, 


and the hydrogenous gas which holds carbone 


in ſolution. We have ſhewn, in the re- 


mark annexed to the preceding ſection, that 


the oxalie acid is a combination of hydrogene, 
carbone, and oxigene, in proportions yet unde- 
termined, that it differs Fs m the other vegeta- 
ble acids only in theſe proportions, and that 
if the relative quantities of the principles be 


varied by any circumſtance, the rain ago 


of chin acid is e N 
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HE general opinion of chymiſts; ſince 
- | the beginning of this century, has al- 
ways been, that the ſolution of metals pro- 
ceeds from their affinity to the menſtruums that 
diſſolve them; yet, as they have alſo a ſtrong 


affinity to phlogiſton, and muſt be deprived of 


part of it before they can be diſſolved, I found it 
neceſſary to explain this matter more oireum- 
ſtantially in a paper contained in the Philoſo- 
. Tranſactions of the year 1 Geck 
being at that time unacquainted with the con- 
ſtitution of the mineral acids (a more intimate 
acquaintance with which I acknowledge to 
have derived from attention to the writings of 
Mr. Lavoiſier, and Berthollet) I neglected men- 
tioning, that the nitrous acid is always partially 
decompoſed in the act of diſſolving metals; that 
its fixed air and part of the undecompoſed acid 
unites to the metal, while another part of the de- 
compoſed acid, namely, its baſis, uniting with the 
phlogiſton of the metal, forms nitrous air, part of 
which flies off and part is retained: the vitrio- 
lic acid, on the contrary, is ſometimes partially 
PALS . decom- 


Of the Diſſolution of Metals. 229 
decompoſed, and ſometimes not, accordin "4 
to its. proportion of water. If it be concen- 
trated and heated, its fixed air, and part of its 
undecompoſed acid, will unite to the metallic 
body, while its baſis will unite to the phlogrſ-" 
ton of the metal, and form ſulphur; or it 
will only be partially decompoſed, its baſis, 
retaining part of its fixed air, and partly. 
uniting to the phlogiſton of the metal, and 
thus forming vitriolic air, which generally 
holds ſulphur in ſolution, part of this air 
will eſcape and part will be retained. But 
if the vitriolic acid be dilute, it will not unite 
to the phlogiſton, nor conſequently be decom- 
poſed, but will expel the phlogiſton in the 
form of inflammable air, and unite to the 
metal. The arſenical and phoſphoric acids are 
alſo capable of bblegilt but not the 
marine acid, nor the vegetable acids, a8 far 
as I can recollect. 

The antiphlogiſtians think that Wehl are 
ſoluble in acids, merely by their affinity to the 
oxigenous principle“, with which, during ſo- 
lation, they become faturated: conſequently 
all acids are decompoſed in diſſolving metals, 
or at leaſt promote the "decompoſition. of wa- 
ter, a ſuppoſition which I have already ſhewn | 
to. be deſtitute of foundation. 

If metals become ſoluble by faturation with 
the axigenous principle, I would aſk, ... 


' Mem. Par. 1782, 5. %. 
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1ſt, Why calces, ſaturated with the oxl+ 
genous princi ple, are not. jolubie in water, nor 
eyen in vitriolic acid ? 

2dly. Why the calces of iron, 1 and re- 
gulus of antimony, ſaturated with the oxi- 
genous principle, are inſoluble in the nitrous 
agid, whereas, when unſaturated, they are ſo- 
lable j in that acid? whereas the calces of lead, 
filver, and mercurq, when ſaturated, are folu- 
ble in that acid. Do not theſe differences in- 
dicate another affinity beſides chat of the oxi- 
genous principle? 
Zaly. Why the calces of i iron are more 
a diſſolved by the marine than by the 

i acid, even when unſaturated? _ 

Athly. Why moſt calces are more eaſily 
ſolxed by the vegetable acids, than their re- 
ſpectiye metals ? 
5thly. Why a ſolution of. iron in [dilate vi- 
triolic acid is decompoſed by expoſure to the 
air? and why an exceſs of acid re- diſſolves the 
calx, or prevents its precipitation? 

6thly. Why a en of zinc in the di- 
lute vitriolic acid is not ſo cafily decompoſed. 
by expoſure to the air ? 

7thly. Why a folution of iron. in the ma- 
rine acid is not ,cafily decompoſed. by. expo- 
ſure to the air? 
ZSthlhy, Why regulus of. antimony totally 
decompoſes: the nitrous! acid, while Copper, 
which has a greater affinity to the oxigenous 
en does not * it totally? 


Oy the Diſplution of Metals, 231 


gthly. How comes it to paſs, that calces 
of DF are ſoluble in the nitrous acid, and 
calces of iron inſoluble? Do not all theſe 
hznomena prove, that another affinity inter- 


venes, beſides that of metals, to the oxigenous 


principle ? 

 Tothly. Whence do copper, lead, and zinc, 

diſſolved in cauſtic fixed alkali, and copper in 

ene volatile alkali, derive the N 
iple? 


: ha ithly. Since zinc and iron are ſoluble i in 


the concentrated vitriolic acid, only by the aſ- 


ſiſtance of heat, and in the dilute acid, with- 
out heat, the antiphlogiſtians muſt ſay, that 
zinc and iron take away the oxigenous prin- 


ciple from ſulphur, only by the aſſiſtance of 


heat, but are able to take it from the inflam- 


mable principle without the aſſiſtance of heat; 


yet by their own doctrine, the oxigenous 


principle has a far greater affinity to the in- 


flammable principle 425 fo ſulphur. How is 
uy conſiſtent} e 
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* 15 bent ſection, i in which Nr. —— 
wan treats of the ſolution of the me- 


tals in acids, is one of the ſhorteſt, - becauſe 


the author has already ſpoken of this pheno- 
menon in various parts of his work, and muſt 
unavoidably have entered into repetitions, 
The ſame reaſons oblige us to be much 
more conciſe in our remarks, than i in many of 
the foregoing. 

As Mr. Kirwan has not given an account 


of our doctrine on this head, which is ſuffi- 


ciently ample and clear, we ſhall here exhibit 
the chief or fundamental principles relating to 
the dillolution of metals 1 in the acids. 


© - 7 5 


4 


J os” an Mi 


n 7 1. The ; 


. A eas air a6 Ao Bone Lots 


1 


7 
* 


Fourcroy-ott the Diſſolution of Metals. 233 
1. The metals cannot-unite withithe acids; 
but after they have deen oxided or . 2 
with oxig ene 
2. It is eee . the meal ſhould 
contain- determinate quantities of oxigene to 
combine with the acids; within this term of 
oxidation they do not unite but with difficul- 
ty; beyond it they are aer with more or 
leſs facility. 9513 840 
3. This esse degree of oridatior EO, 
for the degrees of ſolubility, is not only dif- 
ferent in the different metals i in the 8 acid; 
but likewiſe for each metal in particular in 
the ſeyeral acids. The degree of oxidation 
neceſſary in each metal to unite with each 
acid, is not yet known, except in certain. caſes; 
but enough is known to juſtify our. placing 
the aſſertion we mee the 2 ee . 
axioms. uch 8 . 
nin In every.” metallic ſolutibc oth an abby 
the metal, in order to become oxided, en 
poſes either the acid itſelf or the water of ſo- 
lution, or it obtains from the atmoſphere the 
requiſite quantity of oxigene. In the ſecond 
caſe,' hydrogenous gas, in a ſtate of greater or 
leſs purity, is diſengaged, and the acid re- 
mains entire without decompoſition ; which 
is proved by the quantity of alkali neceſſary 
to ſaturate it. In the firſt caſe, one of the 
principles of the acid, or the acid deprived of 
part of its oxigene, is diſengaged and fuſed in 
the ee Which is — at the large: 
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time; ſuch are nitrous gas and ſulphureous 
acid gas. In the third cafe, neither the water 
nor the acid are changed; ſuch is the ſolution 
of copper by the: acetous acid. 

5. The muriatic acid, and the vegetable 
acids which are formed of radicals or acidifiable 
principles, which have more affinity with oxi- 
gene than the metals have, are not decom- 
poſed by theſe metals, and the oxigene is al- 
ways afforded to theſe laſt by the water or 
the atmoſphere. Hence the ſolutions by theſe 


acids afford only wenge eng Bas, or do not | 


efferveſce at all. 
6. Theſe laſt ee b 1 ty 


facilitate the decompoſition / of water by the 


metals, or augment their affinity for oxigene 
ſo much, that ſuch of the metals as would 
not alone decompoſe that liquid, even at 


à very high temperature, are by this means 


rendered 3 wt effecting Ng as is 3 
tin, copper, c. 

There are e a in which the ner 
and the acid are at the ſame time decompoſed 
hy the metal, as in the ſolution of tin in the 
nitric acid, according to the obſervation” of 
Mr. De Morveau. Tin is ſo greedy: of oxi- 


gene, and requires ſo large a quantity for its 


ſaturation, that after having abſorbed that of 
the nitric acid, and reduced it tothe ſtate of 


azote, it decompoſes! likewiſe the water, and 
 difengageshydrogene. Theſe two principles be- 


ins NE from their firſt compounds, unite 
together, 
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together, and immediately form aminoniac. 
Hence there is no ſenſible diſengagement of 
elaſtic fluid. In this caſe it appears, that the 
formation of ammoniac, in the ſolution: of tin 
by the nitric acid, always takes place; for 
| throwing quicklime, or 'cauſtic fixed alkali, 
into this ſolution, there 1 is Pe a diſengags- 
ment of ammoniac. 

9. It follows, from all that Has: hithereg; 
been ſaid, that in every metallic ſolution in 
which the acid is decompoſed, two doſes of 
this ſalt are required, of which the mind con- 
ceives the neceſſity. 1. That whoſe: decom— 
poſition ſupplies the metal with origene. 2. 
That which diſſolves the oxided metall. 

10. Hence if no greater quantity of acid | 
be added to a metal than is neceſſary for its 
oxidation, it will be oxided, and not diſſolved. 
Thus it is that a few drops of concentrated 
nitric acid being thrown upon tin, antimony, 
biſmuth; and even zinc, quickly reduce the 
metals into white, dry, and pulverulent oxides. 

11. From this accurate diſtinction of the 
two doſes of acid, we ſee why a metal, though 
very greedy of oxigene, does not decompoſe 
this acid ſufficiently, nor deprive it of enough 
of oxigene to ſaturate itſelf; for if too highly 
ü charged with this principle, it would not 
unite to the undecompoſed portion of the acid, 
and there would be no ſolution; but inſtead 
of ſaturating itſelf in this manner, in propor- 
tion as * metal artives at the determinate 


point 
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point of oxidation, the acid diſſolves it, and 
the metal does not decompoſe it beyond that 
point, becauſe i its affinity with the acid is then 
ſtronger than with a greater doſe of the oxi- 
genous principle. 
12. Various circumſtances, nod eee 

an elevated temperature, change theſe attrac- 
3 they increaſe that of the metal for oxi- 
gene, and by favouring its ſaturation with 
that principle, they either prevent its uniting 
with the acid, or effect its ſeparation: the for- 
mer event takes place in the mixtures of acids 
and metals, whoſe mutual action is increaſed 
by a ſtrong temperature, and the latter takes 
place in moſt metallic ſolutions ; EN m_ 
any too ſtrongly heated. | 

13. Moſt metallic ſolutions, e are left 
8 to the air, abſorb oxigene with more 
or leſs facility; and the metals which they 
contain becoming more oxided than before, 
ſeparate and fall down; ſo that there is not 
one of theſe ſolutions which remains in the 


ſame ſtate if expoſed to air, or which can be 
conſidered as abſolutely permanent. 


14. Since the metals cannot remain united 
to the acids, but in the ſtate of oxides of a de- 
terminate degree, it is eaſily conceived, that by 
plunging into a metallic ſolution a metal 
which has a ſtronger affinity with oxigene 
than that which is diſſolved, the former muſt 
deprive the latter of its oxigene, take its 
in _ acid, and cauſe the ſecond to ſubſide in 


1 a form 
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« form more or "leſs metallic, Accordinghy as 
it has deprived it of more or leſs oxigene, 
This is the reaſon; of the precipitation of f11- 
ver by copper, copper by iron, cc. 
Let this fimple theory, which is merely 
the reſult of the facts, be now compared with 
the complicated explanations which Mr. Kir- 
wan gives of metallic ſolutions, and it will 
ſoon” be evident which opinion N 
neareſt the truth. This compariſon, made 
with that reſerve and circumſpection which 
are neceſſary in objects of this nature, appears 
to me to be ſo much in favour of our doctrine, 
that there is ſcarcely any fact relating to me- 


tallic ſolutions, which cannot be eaſily and 


cleatly explained by ite means. To exhibit 


proofs, to which Mr. Kirwan himſelf cannot 


refuſe his aſſent; for he certainly has nothing at 
heart but the diſcovery of truth, I ſhall pro- 
ceed to ſhew, 1. That moſt of the objections 
which he exhibits in the form of queſtions in this 
part of his work, may be removed by a more 
intimate knowledge of the principles here laid 
down *. 2. That thoſe which are not ac- 
counted for upon theſe principles, are matters 
of fact, which no theory can explain. 
1. The oxides, which are faturated with 
oxigene, are more ſoluble in water than the 


The numbers which follow; correſpond with thols f 
the queſtions: propoſed by Mr. Kirwan ; theſe being ſuppoſed 


to be known, are no-otherwiſe referred to in this place, than 


by the anſwers. made to them. 
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metals from whence, they are obtained; ſuch 
are thoſe of arſenic, antimony, molybdena, and 
tungſten ; the ſulphuric acid does not diſſolve 
them all: this is a fact which cannot be ex- 
plained in any theory, becauſe, it depends on 
the cauſe 209 the affinities, which will per- 
baps never be known, or which, at leaſt, we 


are very far from knowing at preſent ; it is a 


ſimple obſerved fact, that the metallic oxides, 
which are moſt ſoluble in the ſulphuric acid, 
are gradually precipitated by expoſing the ſo- 
lations to the air of the atmoſphere from 
which they abſorb oxigene : it is for the ſame 
reaſon, and becauſe they have polled: the point 
of oxidation e hot for them to remain 
united to the ſulphuric acid, that ſome oxides 
cannot be diſſolved. 
2. The oxides of i iron, tin, and. antimony, 


when. ſaturated with. oxigene, are not foluble 


in the nitric acid 150 the ſame law obſerved 
for all the acids; this inſolubility does not 
exiſt with regard to thoſe of filver, merc 


| and lead; this likewiſe is a fact which - oj 


pends on the law of the attractions which we 
can only exhibit : nevertheleſs we may in this 
lace obſerve that theſe laſt metals have much 
leis eſs attraction for the oxigene than the for- 
mer, and that their tendency to combination 
not being equally ſatisfied, it is natural to de- 


duce their ſolubility from this circumſtance. 


We may likewiſe obſerve, that Mr. Kirwan 


will not find an anſwer to theſe queſtions, 


mor ec 


word fads od od wit 
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more readily: than to the following : Why 
have ſome acids more affinity with the al- 
kalis than with calcareous earth? and why 
have other acids a ſtronger Wie with this 
laſt than with fixed alkalis? 5 

3. The muriatic acid . this 3 
at; iron more eaſily than the nitric-acid, pro- 
bably by virtue of its extreme mdr to 
unite with an exceſs of oxigene. 

4. The vegetable acids diſſolve this oxide 
more readily for the ſame reaſon ; moſt of 
them tend to abſorb more oxigene, chan they 
contain; and for this reaſon ſeveral of them 
take oxigene from the nitric acid, and become 
by that means more ſtron gly acid than bo⸗ 
e 
5. A 3 of; iron in the tloharic arr? T 


being expoſed to the air, lets fall the oxide of 


iron, becauſe it abſorbs oxigene ; this aſſertion 
is proved by accurate experiments: an exceſs 
of ſulphuric acid does not re- diſſolve this 
oxide for any other, reaſon than becauſe the 


iron containing more oxigene, T equires more 


acid to hold it in ſolution; but in proportion 
as this metal abſorbs an additional quantity 


of atmoſpheric oxigene, it becomes again in- 


ſoluble in the quantity of acid which was 
added, and requires a new portion to re- diſ- 
ſolve it; theſe additions of ſulphuric acid, 
proportional to that of the atmoſpheric oxi- 
gene in the iron, will . it, until the oxi- 
a. is complete. 1 
6, A 
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1 6! A ſolution of zinc in the ſulphuric acid, 


ted wil water, is not preeipitated by the 
ontact of air, becauſe the oxide of zinc; _ 


ever it may be loaded Pitch A og N 8 | 
(3 = 


_ ſoluble in this aci fs 

The ese posen of the müriate of 
iron ; by: the air, is not ſo eaſy as that of the 
ſulphate; doubtleſs becauſe” of the ſtrong at- 


traction of the muriatio acid for oxigene: it 


is known 'that the moſt highly charged oxide 
| of i iron with oxigene is ſoluble in this acid. 

8. Antimony totally 'decompoſes the nitric 
| acid; and copper, though i it has a ſtronger affi- 
nity with oxigene, does not decompoſe it in the 


fame manner, becauſe the ſemi - metal requires 


much more oxigene than the other does to 
ſaturate it; hence the oxide of antimony does 
not remain long diſſolved in the nitric acid. 
The oxide of gold is ſoluble in. the 
nittic acid; though the oxide of iron is not, 
becauſe the firſt has much leſs affinity than 
the ſecond with oxigene, and contains much 
leſs; moreover, this is a ſimple fact, which is 
no more explicable in one theory than in ano- 
ther, and which conſequently neither advances 
the 1288875 of Mr. ene nor weakens 
ours, 1 e 
10. When zinc is ifſolved:1 in | this conttic 
fixed alkali, and in ammoniac, it is by virtue 
of the decompoſition of the water which theſe 
combinations produce; hence there is no ſolu- 
* without a ä of hydrogenous 


gas, 


„ „ K rm rH ax 


r 


bas ne in his reſearches on the fulz 
phurated and phofphorated hydrogenous gas; 
or hepatic ane 


temperature, becomes o 


is the cauſe oi the formation and diſengage- 
ment of theſe gafes which are merely, as their 


new names imply, ſolutions of fulphur and 


8 im hydrogenous gas. I have con- 


firmed, by many experiments, this ingenious 
theo in my raſearches on hepatic gas sx. 


The ſame thing Happens to zinc which 


docs not decompoſe water, extept very flowly | 
at a mean temperature; but an alkali favours | 
this decompoſition, the metal ſeizes the oxi- 
gene of the water, and diſengages the hydro- 


gene fuſed in the caloric, which is ſeparated 
at the ſame time that the reaction takes place 


between the component. parts of - theſe ſub- 
ſtances. With reſpect to lead and 7 « 6 
difolved in the liquid alkalies, as this folu- | 


tin is not accompanied with a diſengagement 
of hydrogenous gas, it is more than probable 


that theſe' metals abſorb from the atmoſphere 
the | oxigene they require for their ſolution. 


$ We have already made this obſervation upon 


* PRs of the Royal Acadeniy of Sciences, for the 


| ag e in the preſs. 
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gas, as Mette De Laſſono and the Acads- 
micians of Dijon have ſhown. Mr. Gengem“ 


0 } phoſphoric airs, that fulphur 
which, does not decompoſe water at à low 
when it is aſs. 
 fiſted by an alkaline ſubſtance, and that this 
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the ſolution of copper in the acid of vinegar, | 


We may here add, that it is by virtue of this 
abſorption of the atmoſpheric oxigene by cop- 


per, in the caſes where this metal is diſſolved 
in vegetable acids, that copper veſſels do not 


become oxided in e OE uſes until oe 
fluids they contain are cola. 


11. That zine and iron are not folable ir "the 
compatiiimnd, ſulphuric acid, but by the af- 


fiſtance of heat, though they are ſoluble in 


the cold, in the Fr acid diluted with wa- 


ter, is no ground for the inference that we 
deceive ourſelves in affirming from experience, 
that the oxigene has more affinity with hy- 


drogene than with ſulphur; for this apparent 
dificulty which is experienced in ſeparating 
oxigene from ſulphur, by means of the me- 
tals, is really leſs than that which muſt be 
got over to decompoſe water by the fame me- 


tals, as we ſhall proceed to ſhew. Mr. Kir- 
wan has not; ſufficiently weighed all the eir- 


cumſtances of the facts upon which our doc- 
trine is founded in this reſpectkt. 1. Iron 
does not ſtrongly and readily decompoſe wa- 
ter when theſe two bodies act alone upon 


each other, except at a temperature much 


more elevated than that which is neceſſary for 
the decompoſition of the ſulphurie acid by 


the ſame metal. 2. When iron, water, and 


ſulphuric acid are placed in contact, a greater 
number of affinities concur to produce changes 


in bodies than in the two former caſes. 


Ia 
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In the latter experiment, the iron not only 
tends to unite with the oxigene of the water, 
but the ſulphuric acid likewiſe tends to com- 
bine with the oxide of the iron; this ſecond 
attraction increaſes, for the moment, that of 
the iron for the oxigene, and its effect is 
ſuch as renders the decompoſition of the water 
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a th Berti . Mea} by each Be” 


0 explain the recipitation of eule 
diſſolved in acids, by other metals, Mr. 
Lavoiſier thinks it ſufficient that the oxigenous 
principle ſhould have a greater affinity to the 
Precipitant than to the precipitated metal; thus, 
in his ſyſtem, copper precipitates mercury, be- 
cauſe copper has a greater affinity to the oxi- 
genous principle, than mercury has to that 
principle“. 
As to the proportion of the oxigenous prin- 
ciple neceſſary to the ſolution of different me- 


tals, he deduces it from the quantity of one 
metal neceſſary to the precipitation of a given 
quantity of another metal by this analogy: As 
the quantity of the PRECIPITANT 1s totbat of the 


PRECIPITATED metal, fo is the quantity of the 


oxigenous principle neceſſary for the ſolution of the 
2 Princip 25 


precipitated, to that neceſſary for the folution of 


the precipitant. Thus, fince 135 gr. of mer- 
cury are neceſſary for the precipitation of 100 
gr. of filver from the nitrous acid, it is evi- 


* Mem, Par. 1782, p. 512. 
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dent that 135 gr. of mercury require for their 
ſolution the ſame quantity of the oxigenous 
principle as 100 gr. of filver, and therefore that 
the quantity neceſfary to diffolyve 100 gr. of 
mercury, is to that neceſſary for the ſolution 
of 100 gr. of ſilver, as 100 to 135; Now by 
his own experiments, 8 gr. of the oxigenous 
principle are neceflary to diffolve, 100 gr. of 
mercury, therefote 10,8 are fecèflary for the 
ſolution of 100 gf: of filver. The proportion 
of the precipitants to the precipjtatea, he finds, 
in all caſes, by Mr. Bergman's experiments: 


his general formtila may be expreffed thus: 


Let the weight of the precipitant be P, that 
of the precipitated p, that bf the oxigenous 
principle 5 the ſolution of the pre- 
8 O, and that neceſſary for the ſolution 
of the precipitated 8; then, 48 P. Þ: ; O. O. 

By theſe means he found the bbtute quan- 
tity of the oxigenous principle neteffary for 


the ſolution of 5 of 100 gr: of the 
differthit metals, to e as Expreſſed in the ſecond 


colarkn of the ante teck table, and that necel- 


x 


fry for bil ok, as the thi cok, 
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"Morals, |  Oxigenoys principle. 
| Gr. For ſolution merely, 


100 t of Plating 81,690 


Gold 43-612 


r 
Copper 25 0 15 85 
Fo Cobalt 29,199 _ 1 5 
nee OY 21,176 
' Zine 19,637 2 
| Nikel VVV 
15 Reg. of ant. 175 e 
"> 7 SPL 203.555 
F Gor 
Reg. of arſ. Ne I 
Silver 10,800 1177 
Biſmuth 9, 622 v ih 
Mercury 8, ooo 7 
Lead e 143199 


But A phenomena of precipitation, are 


much more gomplicated; J have already en- 
deayoured to explain many of them on | a 


| former occaſion, of which 1 ſhall ſelect a few, 
and would wiſh to know how they may be ex- 


plained on the principles of the new theor 
Iſt. A ſolution of gold in aqua regia bs 
precipitable in its metallic form, by a freſh 


made ſolution of vitriol of iron; but not by 


a ſolution of vitriol of copper, or of any other 


metal, The e will probably 5 / 
| 1 LY Ys - 
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ply, that gold, during its ſolution, takes up 
43 parts per cent. of the oxigenous principle; 
and iron, though capable of taking 37, yet 
when newly diſſolved, takes only 27; and as it 
has a far greater affinity to the oxigenous prin- 
ciple than gold has, it takes from the ſolution 
of this latter, the difference between 27 and 
37. And hence, to deprive. the gold totally - 
of the oxigenous principle, and reduce it 
to its metallic form, the vitriol ſhould be 
in 10 or 12 times a larger quantity than the 

But this anſwer is inſufficient. For, 1; 
Copper by ſolution in acids takes up only - | 
15.8 5 parts of the oxigenous'principle, and yet 
is capable, by precipitation, of taking up 36; it 
has alſo, by Mr. Lavoiſier's table, p. 23, far 
a greater affinity to that principle than gold 


has, and yet the ſolution of vitriol of copper 


will not precipitate a particle of gold. 2d. 
Platina takes up a ſtill larger quantity of the 
oxigenous principle, and as it is inſoluble in 

the nitrous acid, it muſt be deemed, in the 
antiphlogiſtic doctrine, to have leſs affinity to 


that principle than nitrous air has, and con- 


ſequently its affinity muſt be very ſmall, and 


yet vitriol of iron in no quantity will preci- 


pitate an atom of it. The ſame reaſoning ap- 
plies to the ſolutions of other metals, which 
have leſs affinity to the oxigenous principle 
than iron has, and which contain a ſmaller 
quantity of it than a freſh made ſolution of 
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iron can take ip; none of which: are 
by it in a motallie form, or at all, * 


Auminitpy of the-vitriolic acid does not intervene. 
_ "iiAgain,. why iron precipitates copper from 


the vitriolic acid, may be explained in the an- 
tiphlogiſtic hypotheſis, ſince iron is ſaid to 


have @ greater affinity to thie oxigenous princi- 


ple than copper has, and alſo to take up more 
of it. But why copper, which is inſoluble in 
the dilute vitriolic acid, ſhould become ſolu- 
ble in a dilute ſolution of vitriol of iron ex- 
poſed to the air, or in a boiling heat, ſeems 


to me difficult to conceive in the new hypo- 


thefis, for the iron ſhould not only retain the 
oxigenous principle, with which it is far from 
being faturated, but alſo take up that which 
comes from the atmoſphere. ' Whence then 


does the copper attract that neceſſary for 5 


folution ? or if the iron divides with the c 
per, why does it ceaſe to be ſoluble? or if ot; 


why does it ceaſe to be ſoluble when ſaturated 


with the principle, of ſolubility ?? 
za. Iron is diſſolved by the concentrated vi. 
triolic acid, only by the aſſiſtance of heat; yet 


if io a ſolution of filver or mercury in that 
concentrated acid, a piece of iron be inſerted, 
the filver or mercury will immediately be pre- 

ci pitated in their metallic form, and the iron 


diflolved. © This feems inexplicable in the new 


theory, for fince iron cannot, without the 
 affiſtance of heat, deprive ſulphur of its oxi- 


genous principle, how does it. happen, that, 


* that aſſiſtance, it e ſilver or 
mercury 
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of that principle, wr, they have 
phur has? 
4th. Why can neither zinc, iron, or mercu- 
precipitate tin in its metallic form, _ 
x are ſaid to have a ſtrong affinity to t 
. nous principle, and to take up more of 
tin does ? | 
je Why is regulus 5 antimony ſcarcely 
able to precipitate mereury from the vitriolic 


acid, though it has a greater affinity to the 


arigenous principle, and takes up more of 
it than mercury does? On the contrary, the ni- 
trous ſalt of mercury is eaſily precipitated by it. 
. 6th. Why does not iron precipitate lead in 
its metallic form from the nitrous acid, ſince 
lead takes fo ſmall a TAN of the oxigen- 


_ ous principle? 


7th. Why does not iron precipitate lead 
from the marine acid, in any form ? 
Theſe are but a few of the many difficulties 
in which the antiphlogiſtic hypotheſis is in- 
volved. They are ſufficient to ſhew that its 
ſimplicity, though ſeducing in fone W be- 
comes inſufficieney in many others. I paſs over 
many other embarraſſing objections * 5 from 
the precipitation of metals by different acids, 
as the antiphlogiſtians have not even attemp 
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Precipitation of the Metals by each other, 


N the Memoir which I publiſhed in 1782, 

I on the Solution of Metals in the acids, 

L eſtabliſhed, by experiments and obſervations 
which have not ſince been called in queſtion, 
that, in every metallic ſolution, the metal is 
more or leſs calcined; that is to ſay, more or 
leſs ſaturated with oxigene, and that it ob- 
tained this principle, in ſome caſes, from the 
acid, and in others from the water. 
In another Memoir printed the fame year, 

upon the Precipitation of Metals by each 
other, I proved that whenever one metal was 

_ precipitated by. another, and re- appeared un- 
der the metallic form, there were juſt grounds 
to conclude that the precipitating metal had 
taken the oxigene from the precipitated me- 

tal, and that by comparing the reſpective 
quantities of the two metals employed, a con- 
cluſion might be made of the quantities of 
cxigene neceſſary for the diſſolution of 5 
© Eo ER. EE meta 
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metal in the acids. Mr. Bergman had exhi- 


bited all theſe ſame reſults in other terms, 
and after the theory of phlogiſton, in a diſ- 
ſertation he publiſhed upon the e of 
Phlogiſton contained in metals, _ 

Mr. Kirwan does not attack theſe princi- 


pal facts, which are conſtant, and do not de- 


pad. upon any hypotheſis; but he relates 
0 


me circumſtances of the precipitation of 


; metals which appear to him to be inexplica- 
ble upon the antiphlogiſtian hypotheſis. Be- 
fore I enter into a diſcuſſion of the experi- 


ments he relates, and which he conſiders as 
e objections, I ſhall proceed to 


hay down three principles, which 1527 to 
m 


to afford a ſolution before hand, of all 


the difficulties urged by Mr. Kirwan, 


THE FIRST PRINCIPLE, 


"The quantity of oxigene which a, metal 
Wes in order to become diſſolved in an 


acid, is not that which would be neceſſary to 


ſaturate it completely: it cannot take, either 
from the acid or the water, more than a 


certain quantity; the proportion of which is 
determined by the relative forces exerciſed 
upon the oxigene by the metal on the one 


rt, and the radical of the acid on the other 


that” when the metal is ſaturated as much 
1 it can be in the acid or in the water, it 


ſtill retains an appetence fot the oxigene. 
Fe en 


* : 
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The fore with Which the oxigene adheres 
td a metal, is not the ſame at all the depr rees 
of calcination. The fifſt p portions Which it 
ſeizes adhere very ſttongly, while the latter 

tidtis Have very itte adherence ; ſo that 

this kind of combinations, the affinity is 4 
variable force, which ' decreaſes: So to 
certain laws not yet determined. The | 
thing d6es not happen apparently in combina- 
tions which have a fixed depree of fatura- 
tion; ſuch, for example, as in the neutral ſalts. 
1 Mall elfe where give 4 mote ample account of 
the phenomena Which ariſe from theſe two 
ordets of combination and ubdate. 


THE THIRD PRINCIPLE, 


The affinit of the acid, whether 8 the 


 diffolved metal, or for the precipitating metal, 
- contributes to the ph phen6mena of the precipi- 
tation, but with much leſs eG han 15 
affinities of oxigene. 
The following details will iltuſtrats theſe 


| WET SEW 

8 we take, ſays Mr. Kirwan, a ſolution of 

geld made in aqua regia, and add a ap 
of the ſulfate of i iron newly made, the 
| Weill be recipitated i in the metallic form. 25 

enomenon does not happen with a 

ſolution of the "wow of ert or of any 
: other metal. 


Tun 
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This, experi ent groves, zei to the 
inciple I have laid down, and ag Mr. 
Kirwan, hümſelf ſhews, that When iron has 
been giſpplved in the ee, acid, it is nagt 
| et iy faturated:/-with oxigens 3 that it 
e fill; mare 5; and it is, not aftoni 

thats it ſhould {ize-it: from gold, to Which it 
adberes very ttle. This explanation. preſents 
nothing. but what is very ronforgable to the 
known facts: the iron in diſſolwing does not 
take, at. moſt, bug twenty-ſeven fer. cent. of 
axigenc, whether from. the Water of from. the 
ſulphuric acid, and it is then in the ſtato of 
black oxide, Qs; a Ethiops: hut in this 
0 5 — it is ſtill very far from bang completely 
| ee ee expoſed: 5h tho alt it can 
or twenty pen cent, of oxi- 

Sens, and is then changed. intg yellow. or red 
Wide. Now if the black oxide of iron can 
take oxigene from the air, it muſt, with much 


 more-eflicagy, take is from geld, to which it 


has; wach less adhefan, The, fame, thing 

ought not to happen with copper: difſolved.in 
a Weiber agid, nor with the other eraln, 
| 5 eſpecially when b ar partly 


- Patina, a6; Mis Kirwan obſerves; has-not 
2 ſtrong; affinity for oxigene, ſinco it: cannot 
be diſſalved in the: nitri ic acid; but it has more 
than gold, and this is ſufficiegt te explain 

1 a: ſolution: of ſulfate. of icon does not 
precipitate 


ä — "<< 
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precipitate a ſolution of platina in aqua re- 
gia, or the nitro muriatic acid: it muſt not be 
concluded, that oxigene in general has leſs 
affinity with iron than with platina, but ſim- 
ply, that it has leſs with iron in the ſtate of 
black oxide, than with platina diſſolved in the 
nitro muriatic acid, wfich preſents nothing 0 
but what may be admitted. Beſides which, 1 
T have no where aſſerted, that the affinity of fe 
the acid for the precipitated metal, and fof the 0 
precipitant, do not contribute to the pheno- 6. 
mena of the precipitation; and though this 3 
cauſe acts with much leſs energy than the af- e 
finities of oxigene, it ought to enter into the ] 
explanation of the phenomena, and this is 

what I have expreſſed by my third principle. : 
Mr. Kirwan demands, Why copper, which ( 
is inſoluble in the ſulphurie acid, diluted ; 
with water, becomes ſoluble in a ſolution | 
of the ſulfate'of iron, diluted with an equal | 
quantity, of Water, and expoſed” either to 
the air or to a boiling heat: I anſwer, that 

copper cannot be diſſolyed in the . 

acid, but in proportion as it is previouſſy call 

cined, that is to ſay, oxigenated. Now as 
the oxigene has leſs affinity with this metal ; 
than it has with hydrogene or the baſe of in- 
flammable gas, it cannot be calcined at the 
expence of the water; neither can it be cal 
cined or oxigenated at the expence of the acid, 
for it has leſs affinity with oxigene than iron 
has; it cannot therefore, any more than that 
e | | metal, 

J 
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metal, become oxigenated at the expence of 
the diluted ſulphuric acid; whence it follows, 
that the copper | ought to be, as in fact it is, 
inſoluble in the Aipiete acid diluted with 
water, | 
But whiui the copper is peel in a ſolution 
of vitriol of iron, and this laſt is expoſed to air, 
it becomes more and more oxigenated, in con- 
- - ſequence of the well-known property of this 
ſolution to abſorb oxigene, or the baſe of vital 
air; the iron then paſſes to the ſtate of the 
yellow oxide, becomes ſurcharged with Oxi- 
gene, and the affinity of the copper for this 
ineiple being added to that of the iron, and 
27 the acid for the copper, ſome portions are 
oxigenated at the 'expence of the iron, and be- 
come diſſolved. The copper certainly would 
not take the oxigene from the iron, when in 
the ſtate of the black oxide; but there is no 
proof that it cannot take ſome: portions from 
the yellow oxide of iron, eſpecially when it 
is aſſiſted by two other affinities which j Join in 
. the ſame effect. 
| ir wan likewiſe objects, that iron is 
not ſoluble in the concentrated fulphuric acid; 
but by the aſſiſtance of heat; that is to fay, 
in the antiphlogiſtic theory, it cannot take 714 
oxigene from ſulphur, but with the aſſiſtance 
of heat. Now he demands, if heat be neceſ- 
ſary for the decompoſition of the ſulphuric 


acid byaron, why this metal nevertheleſs pre- Þ 


DIR filver-in the cold, and mercury dif- 
IS ſolved 


| | Se 
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ſolved. in the concentrated ſulphuzio. acid. 71 
Thall anfwer Mr. Kirwan, 1. That the heat 
which: it is found neceſſary to employ to difs 
joe. iron in the concentrated. ſulphurie acid, 

for its object the diminution. of the affi- 
mie. 38 *Egregation. of. the ſulphuric. or vi- 
triolic acid. One proof, that is the affi- 


: die of » otherwiſe called the-at- 
of agg the | 


molecules of the ſulphuric 


wen exerciſe upon each other, which affords 


an obſtacle\to the ſolution, is, that the ſolu- 
tion takes place. in whatever manner its phrts 
are ſeparated, whether by heat, by Water, or 
etherwiſe. . Now when ſilver or mereusy is 
diſſolved i in the ſulphuric acid, the affinity of 
Nes acid is: daſtnoyed,.. and it can droge; 5k 
its affinity for iron. Every ſtep: in & 
ary Bl preſents. examples of this Find. 
1 are not calcined. in the air, 
but by the aſſiſtance of heat ; -neventheleſs, 
moſt of them are calcined in aeids, without 
the ſame aſſiſtance: a great number af ſyb- 
ſtances, which are inſoſuble in the aggregate, 
become ſoluble when they are oth; 20M and 
theſe anomalies, to make uſe of an expreſſion 
of Mr. Bergman, are effects of the Aale 
aggregation. Beſides which, theſe: 
are the ſame in both theories. 

I ſhall reply, in the ſecond. place, to Nr. 
Kirwan, that when filver or mercury, diſſolved 
In. the ſulphuric acid, arc precipitated by the 
intermedium of iron, this meta] has no need 


4 | „ 
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fo decompoſe either the water or the acid, in 
order to become calcined : it need only take 
the oxigene from the. filver or mercury, to 
which it adheres Very little. It is not there- 
fore aſtoniſhing that the operation ſhould be 
made without the aſſiſtance of heat, by virtue 
be the, difference between this and tlie direcł 
olution of iron in the .contentrated acid, 
which requires the aſſiſtance of this auxiliary 
circumſtance, 1 3 
Ihe othef objections which Mr. Kirwan 
makes againſt the antiphlogiſtian doctrine, and 
which he deduces from the precipitation of 
ing Nag each other, are * more dif- 
fieult to be explained upon the principles 1 
have laid down; but before we — 5 5 4 
diſouſſion of vthe:cxperiments he mentions, it 
would be neceſſary to examine how far they 
are èxact. It would be loſt time to endeavour 
to explain uncertain and equivocal facts; and 
motepyer, as I have already obſerved, proof? 
are not to be; deſtroyed by uncertainties and 
probabilities. Evidence ought to be oppoſed 
to evidence; and all the facts which Mr. 

itwati relates in this ſoction, even in avow- 
ing them, will, at the utmoſt, give birth to a 
few flight doubts, which an inſtant of reflec- 
tion, and recburſe to the proofs of the anti- 
phlogiſtian doctrine, will eaſily deſtro)y. 
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72 :dfes, morſe hinted; TE heir 

iron by fuſion through charcoal in high 

furnaces, produce what is called crude iron, 

becauſe it is not malleable; being. caſt in 

moulds, it is called caſt iron r iron. 

The colour and properties of erude iron 

differ according to the proportion of _ Thar 
coal it was melted with. FOE” 

If iron ores be melted with e hes 
coal than is barely neceſſary for their fuſion, 
the crude iron will be white; but grey, if a 
larger proportion of coal be uſed, and if a 
ſtill larger lach. The white ſort is the 


hardeſt, ſpecifically heavieſt; moſt brittle and 


55 e ern the grey mort nir 


the black the ſofteſt; but very brittle. 
4 Malleable, or bar iron differs from pine] iron 
in ſoftneſs, „flexibility, and malleability, and 
from ſteel, in being incapable of acquiring the 
ſame degree of hardneſs or elaſticity by tem- 
pering: it contains lefs plumbago ; 50 either 


CO iron or ſteel; but when. treated with 


acids, 


a 
6 
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acids, it gives out more inflammable air than 
either of them. 

Steel is capable of more malleability, hard- 
neſs, and elaſticity than malleable iron, gives 
out more inflammable air than crude iron, and 
contains leſs lumbago than crude, but more 
than malleable iron. The proportion of in- 
flammable air by meaſure, in theſe ſorts of 
iron, were found to be different both by Mr. 
Bergman, and Mr. Vandermond, Berthollet, 
and Monge, who repeated 1 of Mr. Berg- 
man's peel q 1 = 
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ka -Mallleablei iron is convertibleines Keel bytt⸗ 
mentation with various ſubſtances and particu- 
larly with charcoal, ina weldingheat,and bythis 
proceſs it gains ſome-weight. Hence it is plain 
that plumbago is a factitious ſubſtance, ſince it 
is formed in iron during oementation; but 
its production, and the properties of iron in 
its different ſtates, are accounted for by the 
antiphlogiſtians on principles very different 
from thoſe of Mr. Bergman, and will form the 
EE of the following diſcuſſion. 

„ F S 2 Accord 


J7/CCCCĩͤ·ͤĩ¹Ü·ymà I es 9 OG ae: 


/ 


266 Of the Properties of Iron, &c. 

According to Mr. Bergman,* malleable iron 
giving out more inflammable air than ſteel, 
muſt contain more phlogiſton than is neceſſary 
to its metallic ſtate; in cementation the iron 


attracts the fixed air of the charcoal, which, 


meeting with the ſuperfluous phlogiſton, com- 
Jypes with it, and forms plumbapo, which, 
like charcoal, is a compound of inflammable 
air and fixed air, but differs from it in this, 
that in plumbago both airs are more condenſed, 
at leaſt it forms a more compact body, and 
is ſpecifically heavier. Hence, 1ſt. Steel is 
heavier than the iron of which it was formed, 
having acquired fixed air. 2d. Steel gives out 
lefs inflammable air than the ſame weight of 
iron, as the ſuperfluous phlogiſton which it 
contained while iron, now enters. into the 
compoſition of its plumbago, which is inde- 
colhpolable by acids." 4s: oe 957 


* - 


The French Academicians, on the contrary, 


think ft that bar iron, during cementation, 
abſorbs charcoal in ſpecie, and that this charcoal 
ſaturated with iron, of which it takes +; of 
its weight, becomes plumbagu. Hence they de- 
rive the increaſe of weight in ſteel, and ex- 
pays why it gives leſs inflammable air than 
bar iron does. They alſo think that the in- 
flammable air produced by ſteel, is contracted 
in its dimenſions by holding ſome plumbago 
in innonmnm. „„ Fa be TEN LO 

* 3 Berzm. 5 . 10 29 Roz, 2 
pe REY Crude 
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and that ſuch a ſuppoſition is ufele 
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Orude iron, they ſay, contains a quantity of 
dephlogiſticated air; bar iron leſs, and ſteel 
none: if by containing a quantity of dephlo- 


giſticated air, they meant no more than that 
crude iron generally contains ſome parts not 


thoroughly metallized, bar iron fewer, and ſteel 


none; It ſhould 'not be denied, and certainly 
this is all they can prove. With regard to the 
condenſation of inflammable air by holding 
plumbago (a valuable diſcovery made by Mr. 
Berthollet), I muſt perfectly agree to it, as I 

found  inflammable air extracted from black 
crude iron, almoſt as heavy as common air. 
But with reſpect to the introduction of ſo denſe 


a ſubſtance as charcoal into a bar of iron an' 


inch thick, it ſeems to me very i 1 2 
and in- 
ſufficient, will, I Hatter myſelf, appear from a 
review of ome facts relative, to iron In its 53 
ſtates. 
en Facts relive to erde Tn! 
Grey crude i iron, melted without any” addi- 


tion, in a crucible, whether open or covered, 


is converted into ſteel. 3. Bergm. 45. This 
fact is equally well explained in ele: ſyſtem, 


the plumbago TI þ Date; ſed by the un- 
- metallized pa of 


the. code 1955 which 
erty . metallized, and only ſo much 

it remaining, as is neceſſary to the ſtate of 
ſteel, or, according to the new theory, the 
charcoal being converted into fixed air by the 
"IND giſticated air of the unmetallized part. 
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If grey crude iron be expoſed,” 5 any ad- 


dition, to a cementing, that is, a ſtrong white 


heat for a few days, its ſurface will be found 


covered with ſcales, underneath the ſurface it 
will be found / oft iron, ſtill deeper ſteel, and in 


the center crude iron. Rinm. 265. 1. Here 
the progreſſive deſtruction of the plumbago is 
well marked, in proportien to the facility with 


- which its decompoſed airs can eſcape, and the 


ſtates of the iron agree with that proportion. 
But the antiphlogiſtic. hypotheſis, which ſup- 


poſes pure air in crude iron and ſoft iron, can- 


not explain how it comes to paſs, that the ſteel, 
which, in this caſe, lies between both, ſhould 


contain none. And in fact, there is no fort of 
proof that ſoft iron Ne and neceſſarily can. | 


tains unmetallized par 


. Crude. iron, ae n cha: Fg 


comes more brittle, . Rinm, 5 265, and 266. 
This is conformable to both ſyſtems : but ſo it 
will alſo if cemented with plumbago. Rinm. 
265. 21. This contradicts the antiphlogiſtic 


hypotheſis, for by this hypotheſis the plum 


bago is already ſaturated with i 10 and there- 


fore ſhould attract it no 8 5 
The only proof which the F rench Acade- 


micians give, that crude iron contains N air, 


- © Mr. Barut it is true, was of opinion that crude 
iron was not altered by cementation with plumbago. 80. 
Bergm. 435. But the oh reaſon he gives is, that it had 1 


weight; PE itſelf was loſt it could be further. 


i "ok it had loſt weight | is 1 e * 
it 1 have fixed air, 


A 
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is, that having placed two pieces of crude iron 
in immediate contact with each other in a cru- 
cible, and ſurreunded them with charcoal, 
after a felv hours expoſure to heat, they in- 
creaſed in weight; but the ſurfaces in contact 
with each other were calcined. But this ex- 
periment proves no more, than that crude iron 
is not perfectly metallized, but contains ſome 
particles i in a calcined ſtate, and that the internal 
parts give out fixed air or water, which calcines 
the ſurfaces not in contact with the charcoal. 


F acts relative to malleable Iron. 


IF malleable iron be ſurrounded with char- 
coal in a covered crucible, and expoſed: to a 
welding heat for 8 or 10 hours, it will be con- 
verted into ſteel, as is well inne but if the 
experiment be made in a glaſe veſſel hermeti- 
cally ſealed, this converſion will not take place 
in any length of time or degree of heat. 
Rinm. § 267, N. 7. This is inexplicable in 
the n theory, for the charcoal 
ſhould equally be abſorbed, whether the veſſel 
be: hermetically cloſed or not. But in Mr. 
Bergman's it is eaſily explained, for the char- 
coal cannot be decompoſed, unleſs the inflam- 
mable air be at liberty to aſſume an aerial form; 
juſt as vitriol of iron will remain in contact 
with an aerated alkali, without expelling the 
fixed air, or any union of the acid and alkali, 
when both are diſſolved in a veſſel well W 


* See Lewis on 1 Newm. p. 272. 


. and 
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he ſays, the effect was 
of 1 03 he uſed quick. lime; but it is en 
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and as light will not ſeparate pure air from 
nitrous acid in a veſſel perfectly full and cloſed. 
If a bar of ſoft iron be put into a crucible. 
well covered and luted, without any addi ;. 
tion, and kept in a welding heat for 11 days, 
it will be converted into ſteel, its ſurface co- 
vered with plumbago, and it will weigh about 
1 per cent more than before. Rinm. 5 73. xviii. 
Here it is plain the charcoal could not pene- 


8 trate through the crucible, but fixed air eaſily 


can, as it is well known that crucibles in a 


| white heat are pervious to air. The plumbago 


then clearly owes its origin to this air, as Mr. 
Bergman explains it. 

Mr. Rinman alſo cemented- bar iron with 
chalk, and after keeping them 11 days in a 
welding heat, he found the iron converted into 
ſteel, and covered with e It is true, 

e ſame, when, in 


the lime he uſed on this occaſian was not well 


- burned, for, at another time, when he uſed, as 


he expreſsly ſays, lime perfectly burned, though | 
it had been expoſed to the air half a year, ſo 
far from converting the iron into ſteel, it ren- 


_ dered it perfectly ſoft. When iron was ce- 


mented with chalk for 3 hours only, it had 
no effect upon it, as it could not giye out its 
air in ſo ſhort a time; on the contrary, the 
iron loſt part of its weight. $ 73. ix. Here 
alſo we 55 * —_— "Io char- 


coal. 
We Bar 


— 
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Bar iron cemented. with the black calx of 


manganeſe, was not calcined as it ſhould be, 
according to the antiphlogiſtie theory, but on 


the Cofitrary, converted into ſteel: Rinm. § 73. | 


xvii. The reſult was the ſame when it was 


cemented” with flowers of zinc,” and the zinc 


was reduced to its metallic form, Ibid: iii. 
Which laſt circumſtance contradicts Mr. La- 
voiſier's table: plumbago appears in both caſes | 
to have been formed without charcbal. 
Malleable iron cannot be melted in Sunne 


vuithout addition; but if it be ſurrounded with 


charcoal, it firſt becomes ſteel; then erude- 
iron, and at laſt melts: this crude iron ſurely” 


(N 2 9 
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7 HE (Poa Academicians! ſay, that if crude. 
iron be lon kept in fuſion in a covered cfu-. 
cible, it will at laſt be reduced to the ſtate of | 
malleable iron; but ſteel in the fame cireum- 
ſtances will remain unaltered. Hence they . 
infer that crude iron contains ſome principle 
which deſtroys the charcoal, namely, pure air, 
but that ſteel contains none“. Yet Rinman 


expreſsly ſa ons s that ſteel alſo, by long continued 


fuſion, | will become ' malleable iron, § 266; 


and in their own experiment crude iron muſt 


paſs through the ſtate of ſtee] before it arrives 
at 2 1 of > lleable iron. 


ti 
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If Keel. be cemented with quick-lime, it 
will be converted into malleable iron, becauſe 
by the affinity of quick - lime to fixed air, the 
plumbago is more eaſily decompoſed but by 
cementation with calx of zinc, it is not alter- 
ed, Rinm. 5 733 becauſe ſteel contains no 
ſuperfluous phlogiſton. According to the an- 
tiphlogiſtic theory, the — air of the calees 
ſhould deſtroy — t 
Thence we ſee * the be new theory explains 
no incident or property of iron which is not 
as well explained without it; on the contrary, 
Mr. Bergman's theory elucidates facts, which 
the new theory leaves in obſcurity. _ 
To the proofs which Mr. Scheele has given 
that plumbago conſiſts of inflammable air and 
fixed air in a concrete ſtate, I ſhall add one 
more reſulting from Mr. Pelletier's ex 
antes. If plumbago be diſtilled with dry: 
cauſtic alkali in a pneumatic apparatus, it will 
yield inflammable air, and the alkali will bee 
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D UR Memoir on the 3 ebnen is 


known to the pose than by am exttact in- 
ſerted in the Journal de Phyſique,” by Mr. 


Haſſenfratz. Mr. Kirwan therefore cannot 


be perfectly acquainted” with our labour, nor 
the manner in Which we explain the different 
phengutiena which are preſented by iron. 


1 


not yet printed, and is no ether wiſe 


It might be imagined, from the e 5 


tion here referred to, that the volumes of 
drogenous gas Which we obtained by che 
| ſolution of caſt iron, ſteel, and malleable iron, 
are always, at leaſt: nearly, in in the fatios of the 
numbers 54, 74, and 76; but nothing can be 
farther from what we have aſſerted in our 
Memoir. Soft iron, perfectly reduced and en- 
tirely deprived of plumbago by refining, ſuch 
as is nearly the beſt Swediſh iron, is the only 
one. of. the three metallic ſubſtances we treat 
of, which affords and can conſtantly afford 
the fame volume of hydrogenous gas by its 


L folution i in the ſulphuric acid, becauſe it is the 


3” 


only 


268 Notes by Mr. Mange. 
only one which is conſtantly in the ſame ſtate: 


we found that 100 grains of this iron afford 
78 meaſures of hydrogenous gas, meaſured 
under a preſſure of 28 inches of mercury, and 
at a temperature of 22 degrees of a thermo- 
meter, divided into 80 parts, from the freez- 
ing point to that of boiling water. On the 
contrary, the ſteels being capable of variations 
in the quantity of plumbago they may con- 
tain, and the ſpecimens of caſt iron being ſu- 
ſoeptible of differences, not only in the quan- 
tity of plumbago, but likewiſe in the point to 
which the reduction of metal is carried, the 
volumes of hydrogenous gas obtained in the 
ſolutions of the ſubſtances, do vary conſider- 
- ably according to circumſtances” fo that the 
grey caſt iron which cannot be obtained but by: 
augmenting the doſe of charcoal in charging 
the furnace, and which, having been expoſed 
to a more elevated temperature, is carried to a 
higher point of reduction, and in this re- 
ſpect approaches nearer to the ſtate of ſoft 
iron, conſtantly diſengages more hydrogenous 
gas than the white caſt iton, in the fabrica- 
tion of which leſs charcoal has been uſed, and 
whoſe reduction is much leſs. advanced. 
For example, we have found that the grey 
caſt iron of the royal forges of Guerigny affords 
71 ounce meaſures of hydrogenous gas; that 
the iron produced from this metal affords 76 
and that the ſteel produced from this iron 
affords 74, though neither the white caſt iron 


. 


of 


Notes 6 Mr. Monge. 269 
of H uttemberg, nor that of Wollihrrge, afford 


more than 6. 

It muſt be well obſerved, chat in this ek 
we uſe the words white caſt iron, (fene 1 2) 
to imply that which is ſuch when it COMES, out 
of the high furnace, and not that which, after 
having been of a grey colour, may haye. been 
whitened by one or more fuſions in reverber- 
tory furnaces. For hen the grey caſt 1 ion 515 
fuſed a by a e's ſtrong heat, the 
bago, that is to ſay the carbure of iron wh ach 
contained, and which gaye it its colour; is em- 
ployed in advancing; reduction „ and difap- 

rs either wholly or in part; the caſt iron 
which is thus obtained mu afford, more hy- 
drogenous gas than the grey caſt, iron from 


Which it was produced, becauſe its reduction 


is farther advanced; it ought, even at equal 
ſtates of reduction, to afford a greater volume 
an any other grey caſt iron; i. Becauſe, 
containing leſs p bago, it ineludes mote 
metallic parts 5 the ſame weight; 3. 2. Be- 
cauſe e of the grey caſt iron be- 
comes diſſolved in the hydrogenous gas, and 
diminiſhes the volume o elaſtic Wich. 1 


Page 461. line 1 8 


WE affirm, that malleable iron, betta | 
refined, is the metal, not only reduced in a 
com plete manner, and conſequently deprived 
| | the oxigene with which it was com- 
bel in the ore, but likewiſe deprived of all 
the Carbone which it abſorbed in the ſmelting 

flurnace; 


270 Notes 57 Mr. Minge, 
furnace; that is to fay, as well from that 
which remained ſtill combined with the crude 
metal, as of that which was abandoned in the 
form of lumbago on accbunt of the cooling, 
and which having been afterwards ſurpriſedd 
the harddhing or congelation of the metal, re- 
mained diſſeminated through its maſs.” The 
general proceſſes for refining iron are all di- 


1 towards this triple depuration; but the 


ow price of the metal does not admit of em- 
ppl theſe proceſſes but in a groſs manner, 
and all the iron in commerce „ __ 
_ tity. of oxigene and carbane, thovgh ? 
very ſmall; the ſofteſt and mot flexible fo 
irons, ſuch as thoſe of Sweden, contain 


ſubſtances.” POPE hy 

In the ſteel of certicntatih the metal is 
perfectly reduced, 'becauſe the temperature 
neceffary to the cortibinatioh of 2 mn 
the iron is much higher than is” fufficient fot 
the complete reduction. et 
We have not therefote ae to to; "that 
cxigene Was neceſſary to ſoft iron; we have 
on the contrary affirmed, pee iron 1s the ſofter 
the leſs Re? t- contains. 


Page 261. line "F 3 


THE 1 Wicht are ü in the 


furnaces, are not ſuſceptible of preciſiqn 
enough that the caſt iron either can or ought 
to be regarded as a homogenous ſubſtance; ſo 
that, as Mr. Kirwan obſerves, the 1 
0 


6 a a  @ xd Df wb RY vo — — 5 — ! 


col 


both of che one and of the other of theſe two | 


Notes by Mr. Monge. 271 
of erude iron are not all equally metallized. 
But we affirm more: when even theſe 
ceſſes are very exact, and when the crude 
iron is, at leaſt in the fluid ſtate, à ſubs 
ſtance perfectiy homogenous; from the very 
circumſtance” that it was ſtill crude! iron, it 

would ſtill contain oxigene; that is to ſay, the 
reduction would be every where begun, every 
way carried to the ſame degree, but com- 
pleted in no one part of the mafs. It is by 
this reſidue of oxigene that crade iron differs 
from refined iron when it does not contain 
plumbago, and in which it differs from ſtecl 
of cementation 8 it does contain that 
fubſtance; it is by the quantities of or 
that the white crude irons differ From: 25 
other, and the principal proveſſes for refini 
them tend to ee object” of depriving 
chem of ite 209 PUG 10 nene LOT -£ 
This aſſertiom is obviouſly conformable-to 
che nature of things; it ig fact proved, that 
oxigene may be combined with 'tron we M 
portions: © for "example, the ethi | 
te orid, oxide of iron, which Mefits. © 456i. 
ſier and Meuſnier have Obtainld by caleiming 
iron by the vapour of water, is evidently-z 
middle ſtate of iron between that of oxide or 
martial calx and that of refined iton; that is 
to ſay, that in this ethiops, which is in other 
reſpects a homogen us fubſtance, the calcina- 
tion is every where begun, every where carried 
to Mad ſame degree,” but in no" part in ex- 
| 9 treme 


= . + . Notes by'Mr. Monge. 
teme term. Now the firſt particles of oxt= 
gene which combine with iron, adhere to it 
with more force, than. thoſe which enter later 
into the combination. „Thoſe circumſtances 
therefore, ſuch as the temperature, the qua- 
lity of the coal, &c. which were. ſufficient 
merely to deprixe t the iron. of thoſe particles of 
oxigene which. adhere leſs ſtrongly,. eee not 
depriye it entirely of that principle, and con- 
_ the reduction muſt, have begun ovary 
w t in no part be completed. n 
It is not enough to ſhew that our allen 
is plauſihle; it is likewiſe neceſſary to Proves 
from obſervations; that it is well founded. 
We cannot here urge, s a prof, the differ- 
ence of the quantities of. hydrogenous gas diſ- 
engaged by the ſolutions of refined iron and 
caſt iron in the acids, not that which ariſes 
from the ſolution of different ſpecimens of 
white. crude iron, becauſe Mr. Kirwan, who 
confiders crude iron as a mixture. of particles 
of iron perfeRtly, reduced, and others not en- 
tirely metallized, might attribute thę inequa- 
lities to the different proportions of the re- 
duced and ee. Srtestahns we thall 


dene | 

1. That all ha. "fumples. of 5 2 
iron, which: are. deprived of plumbago, are 
ſuſceptible of a perfect cryſtalliaation, and 
may — regarded as ſubſtances ap homo- | 


genous. 
2. That. when the. degrees of reduRton of 
two 


— IS NI 


* 


Notes zy. Mr. Momge. 9 
two molecules of the ſame metal are very dif- 
ferent, theſe molecules have no longer any 
ſenſible aſſinity for each other, and can no 
longer combine together without an interme- 
dium; for erumple, the ethiops of Mr. La- 
voilier, orhich may be obtained as well from re. 
fined iron as from white erude iron, does not 
adhere to either of theſe two laſt ſubſtances ; the 
red oxide on its part does not adhere to dither 
of: the threr; it would not therefore be 5 
ticable with the oxide, the ethiops, the Er 
erude iron, atictꝭ refined iron, to form à ſub. 
ſtance fo | homogerions! as the caſt iron, and 
ſuſceptible of à regular and determinate ry 
ſtaUization; unleſs the exceſs of oxigene Cone 
tained in the oxide) and ethliops were tranſ- 
mitted to the vrude and the refined iron, to 
bring the whole ton mean and uniform ſtate 
of reduction. orfve- 160 17 10 110%: 

3. When white orude iron is fuſed n 
in tue pots of the reſinery; and is expoſed by 
agitatĩon of its parts to the contact of chars 
coal; the portions which by this eentact have 
been entirely or aknoſt entirely reduced, bez 
come infuſible, and take the fort of 4 
_ The maſs: id then in the ſtare which Mr. 
wan ſuppoſes, that 18 to ſay, it iö e of 
erude and of muileableiror 5 dut likewiſe, if this 
maſs be ſuddenly tool and then broken,” Ir 
is eaſy, by the fracture and the bryſtallizstion, 
wo diſtinguiſh the reduced iron from that 
which. is * hi Pony differ 1. — | 


a 
5 * 
9 


well as theit nature, and the cryſtallization 

is not uniform, like! that of the crude iron. 
4. When the refiner plunges a bar of forged 
iron, ſuch for example as a ringard, into the 
fuſed white crude iron, leaving it there for ſome 
time without agitation;-and afterwards takes it 
out, it 5 with a covering: more or leſs 
thick of refined iron, which may be taken off 
ant hammered out nto a bar. In the opinion 
of, Mr. Kirwan, it muſt: be ſuppoſed that the 
reduęed parts of the crude iron, attracted at a 
diſtance by the bar, came to adhere to ĩt not- 
withſtanding the t reſiſtance of the fluid 
metal; which on the one hand would be con- 
trary to ſound ee and on the other 
would not be conformable to the facts, for 
the coating does not adhere to the bar. We 


ſee clearly in this phenomenon, that the re- 


fined iron of the bar, whoſe affinity for oxi- 
gene is greater than that of the crude iron 
at an high temperature, deprives the circum- 
ambient, crude. iron of a great part of the 
oxigene it retained, and brings it to a ſtate of 
reduction, which renders it infuſible and ex- 
tenſihis under the hammer. 
We ate therefore! authorized: to confſider 
white crude iron as a homegenqus ſubſtance; 
as a metal whoſe reduction is every where ad- 
vanced nearly in an uniform manner, or, in 
a word, as iron which: is in a mean ſtate be. 
tween ien completely refined and deprived of 
oxigene, ag the red oxide which is ſaturated 
with this laſt ſubſtance, + | 

| 4. | Page 
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. tire not faid that rd 
can hold | plumbago 1 in ſolution, _ 9 ly 


that it can 1 difſolve. carbone. „This, difference, 


Which may be {aid to be none with reſpect to 


Mr. Kirwan, i is very conſiderable i in our A485, 


becauſe that we believe that i iron is eſſential 
to plumbago. With regard to the contrac- 
tion which hydrogenous Fi undergoes i in dif- 
ſolving carbone, the dif (covery is not due to 
Mr, Berthollet excluſively ; it belongs to us 
in common, like the reſt of the Work; but we 
are indebted to Mr. Berthollet for dhe pre- 
ceding experiments. which he made alone, and 

to which we had recourſe to'yerify this * 


weiden when we merely ſulpeRted i Wer... 


Page 26 1. line 30. 2 
IN this experiment, pa of the. carbone, 
by cotnhinin F with the TA of the oxi 
Which! is in the crude iron, "completes 1 the re- 
duction bf the metal, and forms carbonic acid 
gas, which cauſes a kind of efferyeſcence; the 


other remaining part combining with the Re 
an ON metal the characters of 5 5 


18 r. x 54} 5 24 44 


bag 262. line TY 


"= ws 4 


Mr. Kirwin is conſtantly in an error with 
ard to our opinions; he thinks that -we | 
admit Oy as eſſential to ſoft i iron, Where. 

8 T T.- = "as, 


o 3 ' 
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| as, on the contrary, we affirm that iron is 
not perfectly ſoft unleſs it be entirely deprived 
| of oxigene: The operations of refining, all 
tend to deprive it of this ſubſtance ; but we 
have faid that theſe operations were not p 
formed with ſufficient accuracy. to com i 
| the depuration, and that the beſt iron in; Som- 
=. merce ſtill contained a ſenall | portion of oxi- 
| - _ _ Hence tlie phenomenon "here ſpoken 
| . of, is .cafily accounted for, if it has been well 
| obſerved; "but in the order” of the ſubſtances 
7 obſerved, the name of ſteel was ap plied t to 
4 grey crude. iron, Whoſe reduction was more 
| E vanced, and which differed ih, little from 
| natural ſteel ; whereas we under and by ſteel, 


that which is made by 8 and i is 


© 


always 1 in a ſtate which, if n. 
5 is at leaſt more uniform... 


| NO On Page 262. line 23. 


IN plumbag at low temperatures, the « car- 
2 5 may be turated with 1 iron without. this 
faturation ſubſiſtibg at the temperature of 
crude iron in fuſien. Every thing leads us to 
think, on the contrary, that the affinity of 
carbone for iron encreaſes yery rapidly, as the 
temperature is raiſed. ere is nothing 
therefore in this phenomengn which contra- 
dicts our manner of explaining the facts ; it 
confirms it, on the contrary, for in order to 
DON iron into GE Ty . with 
3 | plumbago, 


2 ( 1 


„ 
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plumbago, it. is neceſſary to expoſe it to a 
much ſtronger. heat, continued for a longer 
time, than if the cement. conſiſted of pure 
charcoal ; which apiſes from the i of 
the carbone for iron being diminiſhed 
portion of that metal to which it is al ad 


| nh in the plumbago. 


| | Page 262, line 26. 5 5 5 
W do not recolle& the experiment Me. 
Kirwan here ſpeaks of. But the proofs of the 


exiſtence of oxigene in caſt iron are nu 


rous ; the principal are, 1. That by its bold 
tion in the ſulphuric and muriatic acids, erude 
iron conſtantly diſengages leſs hydrogene 2 
ſoft iron. 2. That by virtue of the tempe 
only, the grey crude iron is refined, and 
white without addition and without the 8 i 
tact, of air, while the ſteel of cementation, - 
which does not contain oxigene, will ſuſtain 
7 7 temperatures in cloſe veſſels, proyid- 
defended from the contact of the air, 
de e may be ſeen page 270 2 1 33 

Pige az. line 17. e ee 
* 455 not underſtand this expend, 
The temperature neceſſary for the cementation ' 

of iron being much 5 — chan that Which 
ſoftens and nels plats, if the veſſel was not 
fuſed; the heat could' not have been ſtrong 
enough to have effected the cementation. 
3937 Ss 4 Page 


* 


278 Notes by Mr. Menge. 


| Page 264. line 15. 


THIS experiment is entirely different to 
that of Mr. de Reaumur, who, on the con- 
trary, by cementing ſteel in chalk, in quick- 
lime, i in powder, in calcined bones, ant; in gene- 
ral in all kind of incombuſtible and infufable 
powders, conſtantly brought it to the ſtate of 
iron, becauſe theſe powders permit the acceſs 
of air, and give rag to Tu be ec" of 
hp ob ve 
OH: ee eee "Page 265. Ane 13 1 1 12 3 

we Bora every reaſon, f to belies, this ex- 

i to bee, Lait tet aan 
— 5 Page e EIT» 011 35)! 

WE have well diſtinguiſhed four: Gia 
ſtates of iron. 1. The Nate of crude of caſt 
iron, in which the metal is ven it flows out of 
the ſmelting furnace.” 2. That of refined iron. 

That of ſteel of eementation. 4. That of 
Reel too much cetnented and very fuſible. It 
is to this laſt ſubſtanee which Mr. Kirwan 
here gives the name of crude iron, and com. 
founds it with the product of the furnace. 
Crude iron contains oxigene, becauſe the re- 
duction could, not be completed in the fur- 
nace, and ſteel top highly cemgnted does not 
contain it, hecauſt the heat neceſſary. to ce- 
mentation is higher than that Which operates | 
the es 2 * 1 


Page 


A | 


* 
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IN 5 that ſteel may not experience any 
alteration by expoſure to a long continued 
heat, it is Sy that it ſhould be entirely 
defended from the contact of the air: but if it 
be in a veſſel ſimply covered, as Mr. Kirwan 
mentions, and into which the air of the at- 
moſphere can have acceſs, its plumbago e 
and it paſſes ſlowly to the Kate of ſoft iron. 
Moreoyer, we have not. ſaid that crude iron 
muſt paſs through the ſtate of ſteel to become 
malleable iron; on the contrary, in order to 
obtain the ſteel of cementation, the firſt ſtep 
is to refine the crude iron, and convert it 
into malleable iron, after which the iron is 
ſubjected to cementation. | 


: Page 266. line 5. 


WE have not repeated this experiment of | 
Mr. Rinman, but, if it be accurate, it proves 
only that plumbago engaged in a maſs of ſteel, 

and ſeparated from the oxide of the zinc by the 
molecules of this maſs, cannot take the oxigene 
from the oxide ; which it would do if it were 
in contact with it. 


Page 266. Als $00. +4756 


OUR Memoir will appear in the yolume of 
the Academy of Sciences for the year 1786; 
1 95 it ſhall be publiſhed, and Mr. Kirwan 

p 34 +. 4-00 T 4 ” ſhall 
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ſhall become acquainted with our experiments: 
we preſume to think, that the manner in 
which we render an account of all the pro- 

perties of iron, and of a great number of obſer« 
vations, which were before unknown to 


o chy- 
miſts, n 11 5 ere e to him. P 
Page 266. Une 20. 1880 1 52 


ITHERE is no doubt but the alkali of Me: | 
Pelletier, though dried by the uſual . 91 
contained water which Was front. 
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\ HE: patrons of the new. theory ry agree, 


(chat metallie inflerymable.aic, ating. 
to pure air in red heat, produces mater. 
edly, That ſpirit of Wing, during ite in- 
Aatomatianp produces. both faxed air and wa- 
ter. Mr. Lavoiſier even found that the 
tity of water. left after the combuſtion 
rił of wane. was ſo great as ban lp 
ginal weight of the ſpirit, Which hewe it 
muſt: bave. contdined. a gy vn of . 


9 That oils ond; refs aſe comtain i= 
Adorable 40 and conſeque ring oo. 


buſtion. prdduce; both water a _ laben! 
Ah. That both inflammable air and rare 
* — D—w— 

T. 7 ® regulne 1 
| of :antimony, to mention no other, alſo. in- 
flame, in cmmOn air, as does gon in dephlo- 
e e therefore, according to the rake. 
_ which requires that t natural falt of the ſame . 
kind, "the ove » cauſe fbould: be aſſigned, we are 
. the lame in tu 415 
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alſo proceeds from the union of inflammable 
air and pure air, unleſs it ſhould be proved 
that thoſe ſubſtances contained no inflamma.. 
ble air, which has not yet been done: all that 
the antiphlogiſtians ſay, amounts to no more, 
than that inflammable air is not neceſſary, ſince 
dephlogiſticated air gives out fire enough, a 
reaſon ſufficiently refuted by the inflammation 
of ſpirit of wine and ois. 


Again, volatile alkalis confeſfedly contain” 


MY iniflunhmable air, and | though they hardly de- 


tonate "with melted nitre on acoonmntuof2their - 
volxtility, yet fal ammoniac and? particularly 
ville amfmonise, being more fixed, readil) 
mikey” nitre detonate; but ſubſtances Which 
coffeffediy ébntem no phlogiſton, or hardly 
ana ſtdnes, glafs, metallic calces, &c. will 
niit ale mitre detonate, Hence we are äu- 
tholtged ti cngude that other ſubſtdnces:: 
which make nitre detonate, contain phlo«+ 
offer; umeſs ine contrary he ſhewh ; how 
_ ſulf8tdrg/chnrcoa};-agd molt of the im 8 
metals dent eth nitted and hence w' 
have a end reiter deduced from ahilogy! to 
conclude chat they contain phlogiſton: 
2 Furtherg if nitrous ammoniac be projected 
into a red het Erucible, mitrous air is produced 
if nitrous acid de Yipeſted with ſpirit of wine, 
nous air ĩs produced; therefore; in other 
caſes vvhere e ſee nitrous air produced, we 
afe authorizef to think that phlogiſton is pre- 
ſent; now ſulphur, phoſphorus, and metals 
els -  *Rirvated - 


N 
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treated with nitrous acid afford alſo nitrous air, 
we have then a farther reaſon to conclude they. 
contain phlogiſton. $ 

Therefore When we 22 in tanflable ait 
proceed from the ſolution of he or by. 
paſſing'the ſteam of water through "them, or 
throu h ſulphur, it is 'much'more” elfen 
to infer that it proceeds from the mietals and 
ſülpfur than from” the decompoſition of Wa- 
ter, of which 05 have not 7 whe undoubted* 
inſtance, | e 

To the N Tube heretofore given chat 
inflammable air and phlo iſtom ate che Late 
ſubſtance, juſt as ice and the vapour 'of water . 
are called the fame ſubſtance, no objection, of 
any weight has ſince been made. Some have 
thought I ſhould have inclutedithe matter of 
heat or elementary fire in the definition of 
inflammable air, but as fire is contained i in all 
corporeal ſubſtances, to mention it is perfectly 
needleſs, except where bodies differ from each. 
other in the uantity of it they contain, and 
in this reſpect I expreſsly mentioned its dif- 
ference with phlogiſton to conſiſt. Others 
attending to the quantity of water contained 
in inflammable air, have ſuppoſed it to be 
an eſſential ingredient in the compoſition of 
this air, and have called it phlogr/ticated wa- 
ter; hut they may as well ſuppoſe water to 
be an eſſential ingredient in common air or 
fixed air, and call this laſt acidulated water; 
for le air, * as other airs, * ; 
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05 it eben requires an 8858 or 
1b. or ſome ſaline ſubſtance for its baſis, 
ee e eee 
nature O t phlo ou 

ig an aerial tate without any baſis, than ma- 
rine air, or alkaline air, or dephlogiſticated air, 
&c, when it is evident that an aerial ſtate-re- 
quires no more than a certain proportion of 
latent heat; but the production of inflamma- 
ble air from iron by means of diſtilled water 
without any acid or ſalt, has e * 
1 Py Son hath Wr 8. 14 
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R. Kirwan admits, with us, 1 
VI mable air produces water by — 2 
9 7 ＋ air at a certain heat: he admits that 

2 le which forms its baſe needs only 

ibit itſelf in the ſtate of gas, that it 
des = eſſentially contain either water, acid, 
or ſalt; he admits, as we do, its preſence i in 

2 alkali, ſpirit of wine, oils, and reſins; 

cally agrees with us, that the acids do not 
y formed in ſulphur, phoſphorus, 
5 gas, &c. but at pure air enters into 


Om 
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that of the metallic oxides, conformably to the 
new theory. | 
Ale departs, then, from this doctrine in three 
points only. A 
PP Thflammable ga gas exiſts likewiſe in ful- 
phur, orus, nitrous &c. in the 
5 . it has heen called the phlogiſtic 
3 f. ext Uke wie in the metals and in 
charcoal. | 
*- By uniting to hate bir it Forks fixed air; 
it is not till after this compoſition chat 
2 air becomes the acidifying principle, and 
a conſtituent part of metallic oxides. | 
"Theſe three propoſitions, which form the baſis 
of the author's 'own ſyſtem, abſolutely depend 
on the proofs of the exiſtence of phlogiſton, or, 
if it be fo taken, of inflammable gas in thoſe 
ſubſtances. The author has been well aware 
of this, and has reſumed it in his conch 
to lade in the ftrongeſt light ſuch Bis 
fs" as a r to im to be moſt con- 
dlufive; and daes it is that we ſhall take 
ney, in ordef to examine them. 
The argumente condenfed'in this laſt ger. 
tion m be reduced to four. . F 


N. 


ARGUMENT THE Lins r. | te 


. AL effects of the fame kind; onghe to 


| be attributed to the ſame cauſe; now the come 


W fulphpr, — vines: -&C «1 a 3 
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of the ſame kind as that of inflammable gas: 
ir cherefore ee on the er cauſe . 140 
4421 1201 9 to $4 © TINLEY (188 
Nen 2 ik AnooMeneiruE: SECOND! 81309 bs 


Ni detduates with volatile RE" 
the other ſubſtances Which are Fenn | 
contain inflammable gas; it does not detona 
With ſtones or tlie metallic oxides, | which are 
known not to contain 275 There 1 18 th ere | 
fore reaſon to think, that all bodies AD 
detonate with nitre contain inflammable | . 


hz 
11 fl. ar #4 
\-NirTROUs gas is obtained by projecting ano 
a nitre in a red hot crucible, it is obtained 
by digeſting the nitric acid upon ſpirit af wine, 
and it is known' that volatile alkali and 1 
of wine contain inflammable gas: ſul 
phoſphorus, and the metals Abeuite 
nitrous gas when treated with this acid: it 
may therefore be concluded, that they likes 
e e gas. ee er 


| ARGUMENT THE one 124112558 


| Ste INCE inflammable gas is ona 1 ; 
the foltition of metals, in the ſame manner As. 
when water is made to paſs in vapour oyer the 
metals and over ſulphur, it is more reaſonable 
to think that this gas comes from theſe bodies 
1 from the decompoſed water. bes 


3 ü Before 


VO 13 ARGUMENT bis Thinb. 
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Boeſbrs we examine each of theſe arguments 
ſeparately, we ſhall make two. general obſerva. 
tions, which appear to us to be of great im- 
under ne fi jo, that by the author's own 
= owledgment, th ey do, not ed eher 

eicher the neceflity os or bes reality. of the ex 
ence of ok ON or of inflammal le gas, 1 
the bodies wherein it. Was Dropoſe, to Wie. 


ſtrate its being, ſuch as; ulpbur, phoſphorus, 
Charcoal, the metals, the nitrous pas, and 


that all the copclufiot i are b analogy only. 
We tay, 2 by © hg a. n OY 

ledgment, the concluſions are by analogy only; 
which refilts evidently from theſe oe Sig 
which he modifies ho ork juences, une. 
it hould be roved that thofs ſubſtandes con- 
_ tainedinoin ble air; for there is no one 
who does 3 conceive that this reſerve of the 

A fis abſolutely re- 
t lidar 4548 and formal * 
The ſccond:obſervation'is; that according to 
; uns tubes of acurate logic, there can treu 
de no negative proofs, or proofs of a negative 
fact, becauſe a fact of this kind does not 
neveſſarily exelude the poſitive fact; whence it 
follows, that the non-cxiſtence of phlogiſton is 
- futficiently proved by the want of proots of its 
exiſtence, or at leaſt there is no reaſon to ad- 
mit it until we have poſitive proof of dhe 
= of its preſence. 

Let me now reſume the e arguments als, | 


Co- 
a 


oo 
= 


an the ale Siltim. | = 


© CONCERNING THE FIRST ARGUMENT. . 


Tux firſt of the preceding obſervations ap- 
plies very well to this argument; to fay that 
effects are of the ſame kind, does not impl7 

that chey are produced by the ſame ſubſtance; 
the difference is ſenſible: the firſt propoſition 
affirms a pure analogy, the ſecond was the 
only one from which an inference could be 
drawn” of the exiſtence of inflammable gas 
in all combuſtibles; the argument therefore 
proves nothing; the ſolution of ſoda, for ex- 
ample, in the ſulphuric acid, is indeed an effect 
of the fame kind as its ſolution in the muriatic 
acid, and moſt certainly that. does not Poe: 
that theſe two acids are one and the fame acid. 
8c that we might admit the three pro 
tions of the argument without being 19 9 to 
draw any further conſequence; but to give a 
more direct ſolution, it will be ſufficient to de- 

termine preciſely the analogy between all com- 
buſtions, and What conſtitutes them effects of . 
the ſame kind: we ſoon fee that there is no : 
other circumſtance than the decompoſition of 
vital air, by the ſuperior affinity of any ſub- 

| ſtance, by means of which the heat, previouſ- 23 
ly combined' in this vital air, becomes diſen- 
gaged and ſenſible. This is what brings all 
combuſtions into one claſs, and this by no 
means decides that there is only one ſubſtance ' 
capable of exerciſing this affinity. We aſſert 
2 there are no other circumſtances, 3 and this 

U pro- 


Ms 1 
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propoſition i is demonſtrated by the difference of 
the products of the combuſtion; for the acid 
left by the combuſtion, of ſulphur is very dif- 
Nat from "WE which the ORE of 
charcoal affords; the reſidue of the combuſtion 
of inflammable gas is ſtill more different from 
the reſidue of the combuſtion of zinc, phoſ- 
phorus, &c. But if it be a conſtant truth, 
that the fame body when decompoſed by the 
ſuperior affinity of the ſame ſubſtance, can 
never afford any othet than one and the ſame 
product, what ſtronger proof can be deſired, 
that in the preſent caſe there are different mat - 
ters which Ken this ail n the Toe. 
of vital air. 

It is therefore ir in this ute, au in this Kale 
only, that vital air is always decompoſed in 
combuſtion, that it can be affirmed, that all 
combuſtions are referable to one and the ſame 
cauſe, and the identity of the matter which 
effects this decompoſition depends on nothing 
more than 010. the queſtion, or a gratui- 
tous ſuppoſition. we. with to confine our- 
ſelves to the facts, = all Gy. with the anti- 
phlogiſtians: it is univerſally, admitted that ſul- 
Phur, charcoal, the metals, &c. are different 
ahſters, 3 it is equally admitted that theſe 
ſubſtances decompoſe vital air in combuſtion : 
therefore vital air can be decompÞiſcd by differ- 

ent ſuhſtances. 

"This conſequence will, no doubt, appear 
rather more. ſtrict than thoſe we are DAE: ex- 
anfing. | 


5 | UPON 


* FS - - of * * — „ * 


proved by 5 fact itſelf. 
that it is not one ſin gle ſubſtance, bit every 
| body poſſeſſing this af ,/ which determines 
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gad le and which remains wütet 


probability, when the 1 are ex- 
plained without the aſſiſtance of any hypo- 
theſjs. Now it is evident that the detonation 
af nitre is performed, like combuſtion, b) the 
means of a 45 which has a greater 


with the baſe of vital air than the azote or ni- 
trous gas has, which at a certain degree of heat 
can decompaſe the nitrous acid by virtue of this 


analogy, and i 18 


affinity; is is a more cert 
ce it follows, 


the detonation as well as ae combuſtion, ;. 


the reſidue after the operation, . or. the product 


of the detonation, muſt vary 2 to 
nature of the body employed, in the ſame 
er as in combuſtion; in a word, tha 


| this affinity muſt. ceaſe when. the - body a 


previouſly ſaturated, as in the metallic o 
and the whole is explained in a more fimpl 
manner without any hypotheſis. : 


95 If another proof of this-laſt analog) be re- 


quired, the decompaſition of the nitric acid, 


by the humidggvay, affords it: for phoſphorus, 
| arſenic, and charcoal itſelf, decom en the ni» 
tric acid at a low heat; "they are 


und. after- 
wards in the ſame ſtate of compoſition. as if 


they had been burned in vital air; the detona- 


2 tion 
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292 Me. de Moreau 
tion therefore is really no more than the reſult 
of the affinity, by which any ſubſtance de- 
prives the nitric acid of its vital air, diſ- 
engages heat, fixes the baſe of this air in new 
combinations, and forms different compounds 
according to the different ſubſtances which ex- 
WW %%% ͤ ny, 
Moreover, the ſyſtem of the learned Acade- 
mician of London here preſents a difficulty, 
of which he does not ſeem to have been 
aware, though it is of ſome importance. If we 
aſk him Why a metal calcined, for example 
in vital air, does not cauſe nitre to detonate, 
fince by his prirsiples the metallic oxide ſtill 
contains phlogiſton, we may foreſee his an- 
ſwer, Phat the phlogiſton being actually fa- 
turated with vital air, can no longer exhibit 
any affinity towards it. But when we again 
demand in what manner he conceives that this 
_ calcined metal can be reduced; he ſurely will 
not ſay that it is by virtue of the affinity which 
the added phlogiſton will exerciſe upon the 
vital air; becauſe it is agreed that this action 
is repugnant to the idea of a pre-exiſtent ſatu- 
ration by the fame principle. It cannot there- 
fore take place but by the affinity of the 
newly added phlogiſton with the metal; now 
in this caſe, whatever ſubſtance be employed 
for the reduction, the products bught always 
to be on one ſide the reduced metal, and on 
the other all the carbonic acid, which put it 
into the ſtate of cab; this does not happen: 
F . therefore 


3g + 
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therefore the reducing ſubſtances do not act as 
pure phlogiſton, and conſequently Or ex- 
erciſe their action upon the vital air. | 
We fay that this does not happen ; it is 
known that no carbonic acid is afforded in re- 
| ductions, except when, the acidifying vital air 
is reſumed by charcoal, and that its quan- 
tity when produced, is in proportion. to the 
ſmall quantity of charcoal which the vital air 
Ts accidentally meets with. The lat- 
ter experiments of Dr. Prieſtley have put theſe 
truths out of all doubt *. He calcined iron 
in vital air by the burniog glaſs; he reduced 
it by means of yery dry hydrogenous gas:upon 
vety dry mercury; he found water in a quan- 
| tity correſponding to the weight which the 
iron had loſt, and to the weight of gas ab- 
ſorbed; the remainder was hydrogenous gas as 
before, nd did not contain any fixed air at all. 
. INS 40 not apprehend that a ſtronger de- 
monſtration can be expected, that hydroge- 
nous gas and charcoal are not identical ſub- 
ſtances, and that phlogiſton in theſe operations 
acts a part which is ſuperfluous, and purely 
hypothetical. | 
It would be in vain to attempt to clude the 
- conſequence of this experiment of Mr. Prieſt- 
ley, by ſaying that in this caſe the carbonic 
acid, which placed the iron ig the ſtate of 
metallic oxide, has been converted into watgr 


; * Euperimens and lerntion, ol. . page B : 
| "ng during 


* 


during its reduction by hydrogenous gas; the 


poſſibility of this converſion of the carbonic 


acid into water is no where proved; it may 
even be affirmed, that all the known facts op- 
poſe this opinion: in a word, it is much ra- 
ther a new difficulty in the hypotheſis of our 
author, than à general ſolution of all the ob- 


jections which may be made againſt it, that he 


is under the neceſſity of admitting, as we 
have ſeen, that phlogiſton or inflammable gas 
and vital air Font almoſt at pleaſure alone, 
without any other modifying ſubſtance, wa- 
ter, carbonic acid, the acidifying principle, 
and the nitric radical, which nevertheleſs 


| ſhew:theinſelves to be ſo different, as well in 


their properties, as in the products they form 
„%%% 0597 ny ps, 


von THE THIRD ARGUMENT." 
_ ADMITTING that it had been previouſly 
eſtabliſhed, that nitrous . gas could not be 
formed. but by .the means of. phlogiſton, this 
argument would be ſufficient, indeed to con- 
Clude that all the ſubſtances which give riſe 
to its formation contain phlogiſton; but thus 
far the very exiſtence of this principle is left a 
matter of diſpute. BOP RE rs” In 
Moreover, if nitrous. gas be one of the con- 
ſtituent parts of the. nitric acid, as is proved 
by the regeneration of this acid, by the direct 
combination of nitrous gas with vital air, it is 


not 
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not at all ſurprizing that every ſubſtance 
which is capable of reſuming the vital air, 
ſhould always leave its acidifiable baſe in the 
ſame ſtate of nitrous gas, We have already 
ſhewn, that it is not hydrogenous gas which 
alone poſſeſſes this property, but that it is 
common to moſt combuſtible ſubſtances, and 
that the evident proof of the different nature 
of theſe ſeveral ſubſtances is derived from the 
variety of the products of their union. Now 
this variety is ſhewu in all the operations 
wherein nitrous: gas is collected, abſolutely in 
the ſame manner as in combuſtions; theſe 
products are, according to the "ſubſtances uſed 
in diſengaging nitrous gas, either phoſphoric 
acid, arſenical acid, a metallic oxide, &c. &c. 

Laſtly, we find the ſame difficulty here 
which appears to accompany the hypotheſis of 
Mr. Kirwan in all its applications. When 
we burn, for inſtance, phoſphorus in vital air, 
the affinity of decompoſition, or that which 
exerciſes the firſt action, is not in this ſyſtem 
tte direct affinity of vital air with the phoſ- 
pPhorus; for it is required that the baſe of 
vital air, and the phlogiſton of the phoſpho-— 
rus, ſhould firſt form the acidifying principle. 
On the contrary, when phoſphorus is con- 
verted into phoſphoric acid by. means of the 
nitric acid, it is the fixed air or K th 
principle, ons formed in this laſt, Which 

attacks the phoſphoric radical, while the 
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phlogitton. by the phoſphorus unites: to che 
nitric. radical. 

It is. er Wien to Ge 45. 
ther, though we have hitherto no appearance 
of any ſuch thing, that the phoſphorus can 
be converted into an acid by the union of 
fixed air ready formed; that this can happen 
at leaſt by the way of double affinity; and 
that in all acidifications the phlogiſton of the 
acidifying body is always found in a quantity 
preciſely equal to what the ſaturation of the 
nitrous gas requires, ſince after the operation 
we obtained neither diſengaged phlogiſton, 
nor the-nitric radical in a different ſtate from 
that of nitrous gas. It is not, as we ſee, 
' but by accumulating dN that the dif- 
. of the ein ebe are e 


UPON THE! POURTH Do ER 


THAT the hydrogenous gas, diſengaged 
from metals during their ſolution in acids, or 
when they are ignited and expoſed to the va- 
pour of water, comes rather from the metals 
than from che decompoſtd water, is much 
leſs, even in the terms of the author, a new 
fact, which he thinks himſelf capable of 

| proving, than a probability deduced 8 the 
receding arguments; and for this reaſon we 
thn obſeryed, that in the ſection upon me- 
tallic ſolutions, he has confined himſelf to op- 
poſe 1 to the * gs a ſeries of 
| | —_ 
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queſtions, which are 222 y embarraſſing on 
every hypotheſis, the ſolution of Which ap- 
pears to depend upon a concurrence of affinities 
not yet proved, which offer, in a word, matter 
for new reſearches, but are not, for that rea- 
Joo, real objections... 15 

Nevertheleſs, the known facts ready 


prove, that in the circumſtances here ſpoken 


a 4. the inflammable gas really comes from 
1. This is proved by the calcina 


the vapour of water, Where the in ar of 
weight of the metallic oxide cannot come but 


—— one of the principles of the water, be- 
cauſe. the air has no acceſs to it. If it be aſ- 
ſerted that the water itſelf then becomes fixed 
in the metal, we muſt admit two kinds of cal - 
cination, without any ground for ſo doing; 


for there is not really any difference between 


iron oxided in this operation and iron burned 
in vital air. Indeed the author infiſts, ſec. 9. 
page 166, upon the difference between the iron 
| thus oxided by water, and ruſt formed in the 
air; but this laſt is in the-ſame ſituation as 


all other metallic oxides, which in proceſs.of 


time become charged with carbonic acid; 
now this carbonic acid is not eſſential to their 


8 oxides," = 

| oreover, Mr. 1 in the Gd Gan, 
page 177, formally excludes this difference of 
FCalcination, by water or by air, fince in | 


ing of the experiment of Dr. Prieſtley, which | 


We 


\'\ 


ve have quoted in our reply to the ſecond ar- 

gument, he explains the increaſe of weight of 

* iron burnetbin vital air, by affirming that this 

air firſt united to the phiogiſton of the iron, 
with which it formed water, and that this water 
was abſorbed by the iron. Mr. Prieſtley poſi- 
tively aſſerts, vol. 6. page 77 that he found by 
various proofs, that it is a pure calx'of iron or 
ſcoria, abſolutely ſimilar to the ſcales of iron 
burned in the open air, and to that which he 

a _ finery cinder; | :: 

\» Laſtly, this opinion of the abort of 
Water itſelf by iron, which Was p | 
Mr. Cavendiſh, did not, doubtlck, 5 8 
him | ſufficiently well eſtabliſhed' to maintain 
the cauſe of P n 28 HE Has fince TEE! ; 
doned it. ee 
. It i equally certain, hoc the HybOge- | 
nous gas, which is diſengaged during metallic 
ſolutions in acids, comes from the water and "86 

not from the metal. 5 | 

Theſe ſolutions eifihe two very anerent 
cuſes, as the author himſelf acknowledges, 
ſection 1d. One where the acid is partly de- 
compoſed, and then there is no production of 
hydrogenous gas; this happens with the ni: 

trie acid, and with the coneentrated ſulphuric 3 
acid; the other wherein no part of the ach is | 
decompoſed, and then à quantity of hydroge- 
nous gas is obtained; 1 takes place with 

1 1 dilated folphuric a the. imuriatie acid. 
&c. 


ee ide concluding Sem. 299 


&c. But in both cales the metal aſſumes the 


fame ſtate of oxide, acquires the fame proper= 
ties, and the” Gare n of weight; 
whence' it invincibly follows, chat the fame 
principle was employed in the one as Well as 
in the other caſe, to form the fame compound: 


Now fince in the firſt caſe it received a portion 


of vital air from the acid, it is neceſſary in the 


ſecond, that this principle ſhould have been 


furniſhed by ſome other ſubſtance; and ſince 


there was only water in contact with it, Mr. 


De la Place had reaſon to think that it was 
the water which afforded this portion. It 


is not ſurprizing, then, that hydrogenous gas 


| ſhould be diſengaged, and that it mould not 
be diſengaged but in this caſe; it is a neceſ- 
ſary conſequence of the decompoſition of 


water, a conſequence of this firſt truth, and 


. completes in the moſt ſatisfactory manner 
the explanation of the two contrary phe- 
nomena. 

We apprehend, therefore, that we may 


conclude, from the examination we have made | 
of theſe arguments, that there is no proof 


ariſing from them of the exiſtence of phlo- 
giſton; no proof of its identity with in- 
flammable gas; nor even any induction ca- 
pable of ſhewing that combuſtibles and me- 
tals are compounded bodies before combuſtion 
and calcination ; in $word, that all the phe- 


nomena are e explained i in a much more ſimple. 


. * 1 
p 4 „ * - ” 


* 
390 Mr. de Morveau on the » concluding Seftion. 


and certain manner, without any hypotheſis, - 
by attending only to the ſubſtances, which 
manifeſt themſelves by ſenſible effects, and 
whoſe. exact weight can be found in the cal- 
culation of the Ss ; MTs is the {only 
13 bats of an is 
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1 Cannot perceive in what reſpect I. ow 
failed in giving a true idea of Mr. Lavei- 
ſier's theory, except that I have omitted the 
diſtinction he makes between dephlogiſticated 
air and its baſis, the other conſtituent part 
being elementary fire; but in the ſummary ex- 
poſition, given in the introduction, I thought 
ſuch a diſtinction needleſs, and fo much the 
more as it means no more than the difference 
between dephlogiſticated air in an elaſtic and 
in a concrete ſtate; a diſtinction in which we 
both agree. In the ſecond ſection I Particu- 
mah mention it in his own terms. 
| | P age 
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5 5 
1 never Cad any hypotheſis to explain 
the conſtitution of either inflammable or de- 
phlogiſticated air, but always looked, upon 
them (relatively to the preſent ſtate of our 
knowledge) as ſimple ſubſtances, in the fame 
manner as they are confidered 1 the: —_ 


. phlogiſtigns a ng 1 


f * 21. Une 16. 
TO call dephlogiſticued air the principle 


of inflammability, is only a play upon words; 
Mr. Lavoiſier well knows that the ſpecies of 
air he himſelf, in his table of affinities, calls 
the principle .of inflammability, is that which 


I and every one elſe has hitherto diſtinguiſh- 


ed by the name of inflammable 
9 has lately ſhewn that i 


air. Dr. 


EEK. 


Page 55- ug Eben, e 
THE; imperfections to which Mr. Lands 


ſier acknowledged his table of affinities to be 


liable, are only thoſe general defects which 
5 found in all the tables hitherto publiſhed, 


but thoſe I have made to this 3 are found 


in it only, and are the natural reſult of the 
N ok 


2 3 
| er *qu quantity of fire and light t | 
e air does, e in the r 


his peculiar Unten; ande hence I 


could 


c OA 3. ite: © dis. Md. 
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could not give notice to the reader that he 
made them, as in fact he entirely overlooked 
them. The common tables, though in ſome 
reſpects faulty, as I mentioned on another oc- 
caſion, yet have been the inſtruments of the 
moſt important diſcoveries, as may eafily be 
ſeen in Peruling the Veg nr of the por 
Scheele. DOES. 

I think it very Hir to argu ue 42th any 
| ſyſterti by ſhewing it to be EAA to ĩts 


own principles, or that theſe principks. are in 
. we eſtabliſhed MN EA 


- 
WW © RS. 


'THB i principle here laid down by Mr. La-. 
voiſier is very juſt; it is only its application 
which is conteſted. It is as certain that me- 
1 of a peculiar calx and inflam- 
mable air, a& that water is formed of dephlo- 

. giſticated and inflammable air, it is alſo, certain 
that inflammable air has been ſeparated. from 
ſome metals where no water was ſenſibly pre+ 

| ſent, but there is no clear inſtance of the ſepara- 
tion of inflammableair from water. When any . 
ambiguity ariſes about the origin of a principle, 
the only remedy we have is to try each opinion 
by its conſequences, as Mr. Bergman has laid 
down in his treatiſe de indagandꝭ vero, letter B. 
In this caſe the opinion that aſcribes the origin 
of inflammable air to the decompoſition of wa- 
ter introduces univerſal confuſion, and is in- 
| Sg” confiſtent 


9 q . * Ts , * 
» « T K . 
* , * & v4 þ 4 . : i 
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. conſiſtent with the principles even of Ts 
that po it, as we have already ſeen. 


Page 71. the only point which divides, us. f 


"IT; is very. true that I do-not content myſelf 
. with. the immediate , inferences. from Angle 
facts. In my opinion, the book of nature 
ſhould be interpreted like other books, the 
ſenſe of which muſt be collected not from 
ſingle detached paſſages, but from an atten- 
tive. conſideration. e ee whole, ſo that what 
is defective in one text may be ſupplied from 


another. On the preſent occaſion, my opi- 


nion of the formationp/of the vitriolic acid is not 
exactly ſtated. I do not think that undecom- 


poſed ſulphur exiſts 1 in this acid; on the — 


I think the infimmäble dae | 
immediately united to the concrete deph ogil- 
ticated air, and not to the baſis of ſulphu ; 


That this principle exifted in ſulphur belbre | 
— decompoſition, ' I have already Wen and 1 
do not think theſe 3 inva idated by I 


thing hers alledped, 5 
| Page 83. Une 6. 5 11 (197! 
TH E original words, As ro the acid d depoſited, : 


are rendered by quant @ / ww ee in FRE 
| French tranſlation. 7125 


Page 83. line 25. 


THE original words, The. in ble 8 | 


was taken up parti the metal which. it re- 
vved, and partly b 4. 


1 1 E 


decompoſed nitrous acid, 
Sc. are rendered b 9 dans ce cas une re partie tu 


gas 


LY 


$45 inflanmable 4 ee abforbie Fo le metal qui þ 


2 ifie, autre ke: e — ar] ow 
xitrenx; xc. M4: e fp 1 2 


Page 98. line 18. 


HERE is a iniftake in Wee it ſhould 
be 59.6 1 55 | 
1 117 1 TY 
1 Pl given no other RET? of Ny exiſt⸗ 
ge. of the inflammable principle in ſulphur, 
7 7 chat with the nitrous acid it efforts ni- 
trous air, and had given no other proof of the 
exiſtence of this principle in nitrous air, but 


that it dephlogiſticates ſulphur, this undoubt- 
' edly would be 2 vicious cirele. But let wo 


N Judge. 
Sg Page 118. 


-IN melted nitre che acid is Püloggiested, 3 
and being expofed to dephlogiſticated or com- 
mom air, it abſorbs pute air, and thus regains 

| _—_ pare of a er WIRE Had loft. | 


+ | Page 9 | 

19 wy ex planation 1 gave is deduced Pn, 
8 riments; Mr. Bertho let avows he Sn 
1 aſtute 55 ſolutions | in its om. 


172 WH. {4 24 S77y . 


= HE cxiſteneoof ben in ny noe has 
never yet been proved. 
Page 


rk 


** 2 


4 *F 4 ; 


| 
| 
[ 
1 
{ 
[ 
5 
i 
„ 
q 


* | Renath nin the Amato the 


* Page 121. 
"Me Monge fays he did find fixed air, 
Mem. Par. 70S P. 85. 
85 FS Page. Ai 1 in 


TH E Memoirs of the Academy of Paris 
for 178 5, were not publiſhed when my eſſay 
was printed, nor have I ſeen them as yet; but 
in my paper on hepatic air, it has been ſhewn 


that deacidified nitrous air commonly e 


4 portion of nitrous 2 8 75 85 ge. a. 8 
. 

Mr. Tata has 7 ras . „i 
dephlogiſticates the common ſmoking ſpirit 


of nitre, and makes it paſs colourleſs when 
diſtilled over it. Dr. P Prieſtley certainly em- 


ployed the radical acid of vinegar in diſſolving 
the calcaregus earth, and not common or di- 
ſtilled vinegar; but the antiphlogiſtic theory 


can derive no advantage from this circum- 


ſtance; on the contrary, it confirms us in the 
opinion of its falſehopd; for Mr. Berthollet 
muſt own that pure dephlogiſticated air has 
never been made to unite to calcareous carths, 
therefore this ait'muſt have been in the ſtate of 
fixed air when' it united to this earth. Thus 
this experiment fully, confirms my theory of 
fed air. 
I had no .occalion to Nag other experi- 
43 025% 35 ments; 


| . i : q 8 
-. ö A * * : 
_- 


| 
J 
; 


ceed from the tranſmi 
through the pores of his retorts, as haf pened 
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wents made by Df. Prleſtley oll calcareous 
ſtones: the quantity of i impure air he received 
from ſome of them, appeared to me to pro- 

1100 of the external air 


when he diſtilled water; but theſe experiments 


bay no relation to the matter I treated of, for 


depplog riſticated air is never procared, in that 
mannef; ahd Mr. Berthollet allows it can be 


prgcured from acetous felenite, made 8 the 
radical acid of vinegar. 


What Mr. Berthollet adds cc concerning ex- 


perimetits:made without any diſtinct view, is 
not at all applicable to thoſe I have qubted 
from Dr. Prieſtley's works. This able Philo 


ſopher had a conſtant view to the ſpecies of 
air each ſubſtance afforded, and if in the im- 


menſe number he has made (more than all the 
experimentets of Europe taken together) he has 


been miſtaken three vr four | times, ih attributing 


the products to ſubſtances to which they did not 


belong, he has been e the firſt; to rec- 
tify N his mi 
tecte by any one elie. It i is from a müultitude 


of f experiments, not made with a a view of ſup- 


porting any ſyſtem, but fully and impart ly 
ſtated, and not by ROE. fr one or two, 


and forcing them into the fupport of a 9 885 


ſyltem, N nature is to be p e 


3 1 1 | TE ** Page 130 e 15 0 F 
. uk e tlie dephlogiſticated marine acid is 
X 2 converted 


D 


ake, or correct it if. de- 
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converted into common marine acid by the 
action of light, the phlogiſton unites to the 
baſis and quits the fixed air, which then be- 
comes dephlogiſticated air; but it cannot be 
faid that the marine acid communicated no- 
thing to the manganeſe, as the quantity and 
proportion of the ingredients are 170 different; 


the fixed air, when decompoſed, reſtores to the 

marine baſis the * this MR, had 

N to eee e eee 
age i 9 EY 


"THERE an ge ee de che En 
tranſlation, which make * hn fag of Lo 
| N n . | 


1 818 Page 141. rin 
As Mr. Berthollet's Memoir on ths TY 
phlogiſticated marine acid, was not printed 
when my eſſay on phlogiſton was publiſhed, I 
could give no other account of his opinion than 
that which I tranſcribed from his own extract 
of that Memoir, and in his own words. 
Neither have I as yet ſeen that Memoir, and 


therefore am ata loſs how to ſtate his TPO. 


Page 161. 


THESE queſtions. ate very ealily anſwered: 
by means of a double affinity, the dephlogiſti- 
cated air in the nitrous acid, attacking part of 


the e of the . 2 nitrous baſis 
| another 


" ww * 
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another art, while the baſis of the ſugar ac- 
quires the newly formed fixed air in addition 


to that it already poſſeſſed. An acid of ſugar - 


is alfo formed by diſtillation, with properties 

ſomewhat different from that formed by the 
nitrous acid. Laſtly, the aerial acid is de- 

monſtrated in the oxalic. acid, as he calls it, 
for it affords this air by diſtillation; and if we 
cannot recompoſe this acid out of its aſſumed 
principles, neither can the partizans of the 
new opinion recompoſe it out of theirs. 


ae Page 162. 
HERE Mr. Fourcroy ſeems to allow that 
| I have ſufficiently refuted the antiphlogiſtic 
theory of this acid, ſuch as it appeared in print 
at the time I wrote my eſſay. The  ſubſe- 
quent alterations or improvements I have not 
yet ſeen ; but, from the ſpecimen here given, 
they appear to me as ungrounded as the 
„%% TEES TD 


P. age 170. Aﬀet the firſt aragraph of Mr. 


De la Place's Note. 


TIE anſwer is ſo eaſy on my principles, 
that it ſuggeſts itſelf, A metal is calcined 


merely by the loſs of its phlogiſton, though 
it generally unites at the ſame time to an- 


other ſubſtance, but it is not the union with 
another ſubſtance that conſtitutes calcination; 
thus the calces of lead may de deprived of a 


X 3 det 


r S „„ eee eee 
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great part of the air that unites to them, and 


ill remain calcined for the greater part. 
When iron 15 calcined by. the Pi 'vitriolc 


acid, the acid is not decom pled, but the 


e is a agg e from t e iron, nor is 


9 wn 445% 


4 


"es 193. abe . Mong No. i. 


SS 44% 


= Ke Tiga bad. 


TH E order I have followed e to we 


"the moſt natural : firſt, ex; poſing the differer 


opinions held on this ludiect; then eſtabliſh- 


ing my oyrn, and refuting the opinion of the 
2 with reſpect to the 293050 


ſition of water, and the nature of charcoal; Td 


laſtly, ſupporting my own opinion, concerning 
the ng of —_— 1 e * e 02g 


. ang! 


ves 214. 10 24. r 361 


I uſed the * expreſſion. as Dr. Prieſtley , 


"Kine — 


Page 


— 
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* 
Fa, | +» 
* * f1 | £53. B'3 * 


Page 218. line 2 23. 


we, 


remark, 1. That water expels more inflam- 


mable air from iron than is expelled during its 
ſolution in acids, as Dr. Prieſtley remarks, 


and therefore that, contrary to the aſſertion of 
our author, water reduces iron to a perfect 
calx. 2. That he allows that the calx of i iron 
afforded by water gives. no inflammable air by 
ſolution in acids, which it certainly would if 
not thoroughly dephlogiſticated. 3. That he 
allows it diffolves in acids with ſcarce any ef- 
fervelcence, and therefore does not contain his 


oxigenous 5 if the acids be not al- : 


' tered, hic 


39 Page 223. After Mr. Berthollet's Note. 


8 acknowledge that during the evaporation 
of my calx of lead, the calx might have ab · 
E ſome air. Mr. Gren's authority is 

adverſe ta the antiphlogiſtians; he re- 
fats r. Lavoiſier's ſyſtem with equal zeal as 
every other, but that which he ſubſtitutes'in 
their room is that which Mr. Morveau had 


he does not pretend. 


formerly adopted long before the modern dif- 


coveries on air, and has long ſince rejected, 
| whe abſolute lerich of da e | 


/ HERE I cannot _ from expretitg u my; 
X 4 admiration 


"" UPOM-thi6/wholoipanigrinls Mae 


page 234. e 148879 5 


3 . URS 3 OED +> a Inge 


— — — — — 


nor uncertain, being made by chymi 


| Mr. Rinman, the moſt 
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admiration of the intereſting diſcovery made by 


Mr, Morveau, of the origin of the volatile 
. r p 


* N Page 240. 5 | 
x paſs over the ingenious ab rere of Ms. 
Fourcroy to the nine firſt queſtions ; the chy- 
mical reader need only compare them with the 
explanation given by Mr, ergman, gabel 
and my own, and decide which is the moſt an 
tisfactory. But as to the inflammable air which 
Mr. Fourcroy intimates he diſcovered in al- 
kaline hepatic air, I muſt 1 00 to 1 


* ee 


"Page 257. | 

1 lea ve the eandid rtader to judge of the 
validity of Mr. Lavoiſier's explanation; but I 
muſt obſerve that the experiments to which he 
does not deign to anſwer, are neither = a 


of re- 
putation, and” particularly by Mr. e ; 


Wd moſt. of them FORT by e 


14 oh 


Page 277. At the cad. 
THE experiment alluded to was —.— 


experienced iron maſter 
perhaps in Europe. That the heat was ſuffi- 


ciently great is evident, for other pieces of 


iron not eee 'n, BY W but in ow. 


$- 


aan bx, er dee os feel. 4 
NY eee 9 1 Mat 38007 ir 7239 


Page 91. 8 de Kees ls. 5 


ou AT combuſtion ariſes from . * 
of dephlogiſticated air to ſome Fe Fl; ſub· 
ſtance, - is allowed in both 6 yſtems., In 
my opinion it unites, in all et; of com- 
buſtion to inflammable air, becauſe I fee it 
evidently and confeſſedly does ſo in ſome 
caſes, and no adequate feaſon has been ad- 
duced to ſuſpect that, in any caſe, it unites 
to any other ſubſtance. Mr. Morvean thinks 
that the diſfætence of refduums left aſter the 
eombuſtion of inflammable air and ſulphur, 
indlicates a difference betwixt the fubſtaners to 
which dephlogiſticated air unites; but I think 
this reaſon inſuffieient, for the in flanimation ol 
wood, and that of the ipirit of wine, leave very 
different reſriuums, and yet both 3 
ariſe from the union of dep 
inflammable air. Again, Mr. Morveau — 
_ Jes that by the ſame mode of - reafoning the 
ritriolic and marine acids might be: proved to 
be one and the fame, as they both agree in 
diſſolving the mineral alkali; and certainly 
the inference would be natural, if it could not 
be that the vitriolic acid did not exiſt 
in the marine, or that the marine did not exiſt 
in the vitriolic acid; but the proofs that nei- 
fore of them. contain the other are ſulliciently 


clear, 
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clear. On the other hand, it has never been 
proved that ſulphur or metals did not contain 
inflammable air; on the contrary, their agree- 
ment, not only in reſpect of. inflammability, 
but in various other reſpects with bodies that 
confeſſedly contain that air, is a ſufficient in- 
dycement, according to the ſtricteſt rules of 
philoſophic reaſoning, to believe that they do 
contain the inflanmable principle. 
"4 , Page 294. line 17. 
HERE the annotator / conſtantly ſuppoſes 
that dephlogiſticated air can unite to vari- 
ous ſubſtances, a quality peculiar to acids, 
among which this air cannot pretend to be 
elaſſed. That the detonation of nitre with 
metallic bodies · does not depend on the af- 
finity' of the dephlogiſticated air of the ni- 
trous acid with thoſe bodies, but ſingly on 


me affinity of that air with the phlogiſton 


of thoſe bodies, may be deduced from the 
principles of the antiphlogiſtians themſelves. 
or according to theſe, ſilver and copper, 
being ſoluble in the nitrous acid, have the 
power of decompoſing that acid, and unit - 
ing to its vital air; yet ſilver will not de- 
tonate in the leaſt, and copper very little 
with nitre, therefore on their on prineiples 
detonation does not proceed from the union: 
of vital air with the metals in fas. S113 Of 
I éthink I have at leaſt: as good a right to 
3 | | ſuppoſe 
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ſuppoſe phlogiſton, or inflammable- air, 
Rn beer caſe of inflammation, as Ns 
antiphlogiſtians have to ſuppoſe charcoal pre- 
= in every caſe where fixed air is produced; | 
and if my principle be denominated hy 
thetical, becauſe 1 cannot in all caſes exhibit 
it, though its exiftence be in every caſt 
grounded on the cloſeſt analogies, much more 
may theirs, which is N on no analogy 
at all, but on this ſingle experiment, that 
vital air and charcoal fea fixed air; for hence 
they boldly infer, that wherever fixed air is pro- 
duced, charcoal exifts : hence they ſuppoſe its 
exiſtence in ſpirit of wine, ether, and the acid 
of ſugar, in none of which the ſmalleſt trace 
of it can be found; nor haye they ſeparated it 
from vital air, no more than I have ſ | 
inflammable air from ſulphur, in which, upon 


good grounds, I ſuppole it to exiſt. That . 


their charcoal is a more hypothetical entity. 
appears from this, that they have aſſigned it 
no part in any ſubſtance 9 but 
merely. that of affording fixed air in all caſes 
' where this is produced, by the hypothetical 
decompoſition of water, when they can no 
other wiſe find vital air to unite with it. 

As to Dr. Prieſtley's experiments, it is 
plain they are no way adverſe to my opinions, 
as he not only agrees with me in the general 
doctrine of phlogiſton, but alſo in that of the 
production of fixed air, and lately confirmed 
it by the moſt Oy experiments. In the 


experi- 


, wits & x. treats 
1 
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| ee Wee agree with me 
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315 "Remark; Wor the Auna of the 
experiment quoted. by Mr. Morveau, water 


and not fixed air was chiefly formed as -a red 
heat v Was Bk Rees, The proportion and con- 


the ingredients of water and fixed 


255 are 2 — the 3 as I have already men- 


jos of and therefore they conſtitute com- 


whoſe pro are eſſentially differ- 
ent. I never Gia that fixed air might be con- 


verted into water, and need no fuch hypotheſis. 


The bafis of the nitrous acid is à quite 
different compound; and I have in the 
$th ſection, how different compounds may be 
formed of the fame 3 and in Shin the 


Tr is not. by er ſuppoſitions, 


Kite t by "ths kb fleſh collected from nirme- 


0s different experiments, that the internal 


and invifible action of bodies on each other 
is explained. The quantity of phofphorus 


zerdifred, is always 1 to the quan- 
of fixed air abſorbed, as this is to thic 


| -qquantity of philogiſton ſeparated, 1 fot 
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3 


Mr. Morveau will find. no e 


it this caſe, when he conſiders that both the 
[Nlagg and finery cinders were formed in à red 
TORE: and. conſequently abſorbed water. 


Is Page 


| French drademiian, » Mr. Kirwan. 3 


5 8 Page 299. | 
HERE b 


"a reaſoning, with reſpect to calcination, that 
I uſed with reſpect to inflammation; he thinks 


that calcination cannot be produced but 


through the intervention of vital air, as I 


think that inflammation neceſſarily requires 

infltmmable air. If he did not fin my mode 

olf reaſoning ſatisfactory, though founded on 
| 1 analogies, and in ſome caſes on di- 


t, much leſs can [ adopt his, 


: e founded on fle gonjecture, and 


| contented — * Tg table. 


